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VIEWS, NEWS AND INTERVIEWS. 
‘‘FIad there been no subway agitation or 
legislation, last week’s storm would not have 
crippled overhead wires as much as it did,” 
remarked General C. H. Barney, an old-time 
telephone man. ‘‘ In view of all the circum- 
stances, overhead construction in New York 
to that high standard which it 
proach were the companies assured 
r poles and wires would not be cut 
| carted off on short notice. Over- 
have been kept in working order, 
; they may be ordered into sub- 
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that tl 
down 
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but no mor 
ways any day.’ 


securities become better 
gain in favor with the in- 
Knowledge must precede 


As electrical 
know! ey will 
vesting 


faith 


ublic. 

John W. Mackay and C. W. Bonynge 
had a rough-and-tumble fight in the presi- 
dent’s office of the Nevada Bank in San 


When a certain New York livery-stable 
keeper goes out with his brush and pot of 
vermilion paint to decorate the island, he has 
a habit of calling up his office over the tele- 
phone to ask if the stable is still there and 
making money. Before his clerk can ask 
where his employer is he has rung off and 
flitted away, only to call up the stable again 
in a few minutes from a point many blocks 
away from his first post. Last week his 
wife chased him in a cab from telephone to 
telephone for three days, and then gave the 
case to the police. Before the blue-coats 
got down to business the livery-stable man 
walked calmly into his office, examined the 
books, and then went home. History doth 
not record the domestic drama which fol- 
lowed. His friends say, ‘‘ He has a great 
head for business—great head!” 





Levi Beebe, a Massachusetts weather pro- 
phet, says the worst storm of the season 


Hunt’s Electric Locomotive. 

Coal handling machinery, industrial rail- 
ways, conveyers and ropes are some of the 
specialties made by the C. W. Hunt Com- 
pany at their large and well-equipped shops 
and disposed of from their offices at 45 
Broadway, New York. The industrial rail- 
ways made by this company are of standard 
character, operated by steam or electric loco- 
motives, and designed for usein large manu- 
facturing plants, navy yards, mines and 
similar places. 

The Hunt electric locomotive is the sub- 
ject of the illustration presented herewith. 
As shown in the cut, it is operated on the 
single trolley overbesd system. 

This class of locomotives will usually take 
the current from the dynamos used for 
lighting the premises or the street lighting 
companies. They are well suited to the 
Hunt system of tracks, and in mechanical 
design are intended to utilize every ad- 


Government Shells to be Electrically 
Welded at Lynn. 

The experiments and tests which have for 
18 months been in process in the line of 
shell welding by the United States govern- 
ment, have resulted in something of a prac- 
tical nature. The government has entered 
into an arrangement with the Thomson 
Electric Welding Company, of Lynn, Mass., 
to furnish a large quantity of their supplies, 
with a surety of a very large business in the 
future. 

It is the intention of the welding company 
to form a special company for the sole ob- 
ject of making these shells. They will at 
once erect a factory. The plans are already 
prepared and the new plant will be fitted 
with machinery and be ready for occupancy 
within 60 days. It will be located in the 
close vicinity of the present welding works 
in West Lynn. Other countries are also 
very much interested in the shells, and are 
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Franci Mackay was the aggressor and 
victor, while Bonynge had his feelings and 
his eye hurt. Social rivalry between the 


families of the two men is assigned as the 


Cause of the ungentlemanly episode. Bon- 
ynge was in New York last Fall endeavoring 
to organize a cable company which was to 
Compete especially with the Mackay-Bennett 
cables. He is a big man, physically, and 


pronounces his name ‘‘ Bunning.” 


They say that a new discovery in the way 
ol incandescent lights reduces the cost of 
yo material $310 a pound.—Plainfield, 
J a J., Ne w8s, 

ie They say” that if you look in an alli- 
sator’s off eye, the Gulf Stream will make 
jerked beef go up in price. 

Just as much sense in the second para- 
raph as in the first, 





A New Exectric Locomorrve. 


will come upon us during the first half of 
February. Beebe is said to have predicted 
the great blizzard four months before it oc- 
curred. If Levi would only foretell some 
way to forestall this coming storm his for- 
tune would be forthcoming. 





An underground railroad has been pro- 
posed for Boston. It is similar to Mr. Aus- 
tin Corbin’s proposed tunnel road for New 
York. It will connect the various railroad 
stations of the Hub. 


Said the superintendent of an electric 
signal company : ‘“‘I notice in going about 
among American manufacturers that the 
majority of them are pretty well posted on 
electrical matters, and are eager to learn 
more. They take deep interest in electrical 
devices and apparatus of all kinds, and are 
ever ready to be talked to about any new 


electrical appliance ,which will likely be of 
service to them.” ; 


vantage that is possible to do and to make 
as near an ideal machine as the electrical ap- 
paratus of the day admits. The whole 


weight is carried on two trucks with springs 
and arranged to take curves of 12 and 
20 feet radii. The wheels are driven by 
side rods in order to dispense with all 
the gearing possible, and the motor placed 
on the platform of the car where it can be 
reached at once. The Edison, Thomson- 
Houston, or any motor in the market wound 
to suit any current can be used, thus making 
it a universal machine. The Hunt electric 
locomotive is built in four styles: First, loco- 
motives weighing five to 15 tons, taking 
the current from overhead wires with a- 
trolley; second, locomotives of similar capac- 
ity carrying storage batteries ; third, loco- 
motives forrack railways; fourth, flat top 
cars carrying the mechanism beneath the 
platform. The Hunt Company does not 
make the dynamos, motors or storage bat- 
teries, but use those of any of the standard 
makers to suit the lighting plant that will 
furnish the current. 














prepared to adopt their use, but the home 
demand will be large enough to keep the 
plant actively engaged for some time to 
come. The new factory will be 200x80 feet, 
with every facility for producing the shells, 
and in charge of men specially trained for 
the peculiar work. Lieut. W. M. Wood, of 
of the United States Navy, the inventor of 
the electrically-welded shell, will be actively 
connected with the company. The forma- 
tion of the new concern will be wholly in 
the interests of the present stockholders of 
the welding company. 
——__¢ = eo ——_ 

Mr. Bowler has a High Forehead. 

The electric circuit has been completed all 
over the town, and only the globes remain 
to be placed in position, which will not be 
done until the last moment, as Mr. Bowler 
wishes to save them from the weather as 
long as possible, so that they will look clean 
and smart when the light is turned on.— 
New Westminster, B. C., Columbian. 
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Requirements of Electrical Engineers. 





EXTRACT FROM AN ADDRESS BY PROF. SIL- 
VANUS P. THOMPSON. 





It will be evident from what I have al- 
ready said that amongst the most essential 
matters with which an electro-magnetic en- 
gineer must be conversant, are the properties 
of iron and the principle of the magnetic 
circuit. Noinconsiderable part of the train- 
ing of the mechanical engineer is devoted to 
acquiring a knowledge of the mechanical 
properties of materials ; expensive and elab- 
orate testing machines are devised for inves- 
tigating those properties. The numerical 
values ascertained by such tests enter into 
every calculation of structures ; affect every 
point in the design of machinery. For the 
electro-magnetic engineer there is, indeed, 
the double study not only of the magnetic 
properties of iron, but of the electric prop- 
erties of the copper. He has to be 
thoroughly acquainted with the laws govern- 
ing the generation and flow of electric cur- 
rents; an acquaintance not to be made 
second-hand from books or lectures. Doubt- 
less a complete experimental knowledge of 
these things may be facilitated by judicious 
teaching. Analogies are often helpful. No 
excuse is therefore needed for introducing 
the following table of analogies concerning 











the matters which are akin in several 
brauches of engineering : 
Mechanical. Hydraulic. | Electrical. 
—— |—— 
Force Pressure Volts pressure 


«Rate of Displace- Quantity of flow |Amperes (cur’t) 
ment of mass, (Gals. permin.) (Coulombs per 
sec 


(Ibs. per min.) 
Friction Fluid friction 
(coefficient of) (coefficient of) 


Inertia of mass Inertia of mass 


| sec.) 
‘Ohms (resist’ce) 


Quads _(self-in- 
duction). 


Elasticity Compressibility Farads (capa’y) 





One of the most strange things about elec- 
tricity, which until recent years can scarcely 
be said to have been comprehended, 
isthis: That although electricity, 
when at rest, apparently possesses 
no weight, and occupies no space, 
yet, when it is moving along in a 
wire as a current, that current 
possesses a species of inertia. Still 
more strange is it that the inertia 
of the current apparently resides 
not in the copper wire within which 
the so-called current is flowing, but 
in the space outside the wire, and 
depends on the external medium. 
The inertia of an electric current 
flowing along in acopper wire is less 
if the surrounding medium is air 
than it is if the surrounding medium 
is iron. This inertia effect is, in- 
deed, inextricably mixed up with 
the fact that the current sets up a 
magnetizing action in the medium surround- 
ing it. , Our electro-magnets are examples 
of spaces filled with iron, entirely exterior to 
the copper wire in which the electricity 
flows, nevertheless, being magnetized by 
that flow of electricity, and acting as an in- 
ertia-drag upon it. 

Supposing these things, magnetic and 
electric, to be mastered, there remains yet 
one piece of practical education of the high- 
est importance to the electro-magnetic engi- 
neer, namely, how to convey an electric cur- 
rent and to confine it to its proper channel, 
The proper jointing of electric conductors is 
relatively a much more important matter 
than the rivetting of girders, the splicing of 
belts, or the wiping of plumbers’ joints. 
And the problem of properly insulating an 
electric conductor is much more difficult 
than that of preventing leakage of water, 
gas or steam. To make things water tight, 
or steam-tight, is a comparatively simple 
matter. To make things properly electric- 
tightis by no means so easy, especially when 
high electric pressures are employed. To 
insulate an electric conductor is a fine art. 


.The materials employed must be not only 
electrically ues-ocudartiig. but mechanic- 
ally capable of resisting the (electric) stresses 
to which they are subjected. Moreover, 
these same stresses, acting as mechanical 
tensions at right angles to the surfaces of the 
copper conductors, combined with mechan- 
ical pressures in all directions parallel to those 
surfaces, are proportional, not to the electric 


ELECTRICAL REVIEW 


— but to the square of it. Thus, Mr. 
erranti, supplying certain districts of Lon- 
don by electric mains from Deptford at an 
electric pressure of 10,000 volts, has to pro- 
vide adequate insulation capable of resisting 
being pierced by tensions which are 25 
times as great as those that would arise 
if the conductors were worked at a pressure 
of 2,000 volts only. The insulator must 
mechanically resist being broken down bya 
spark piercing it. Adequate mechanical 
resistance is an absolute necessity, quite 
apart from any apparent value of its so- 
called electrical resistance. The electro- 
magnetic engineer must understand all about 
this. 

But in addition to any mechanical knowl- 
edge he may possess, and besides all the prac- 
tical experience he may acquire about the 
behavior of electric currents and changes at 
various pressures, he must acquire, as my 
discourse to-night will have shown you, a 
thorough knowledge of the purely magnetic 
branch of the subject. You cannot ignore 
the fact that much of this knowledge is of 
quite recent date; is not yet possessed by 
any very large numberof men. There are, 
as yet, very few shops or factories where a 
young engineer can pick up a knowledge of 
these things. They are not like the ordinary 
matters of mechanical engineering, things 
to be learned anywhere, and known to 
thousands of trained men. Indeed, I think 
Iam putting forward no unfair claim when 
I say that it is to the technical colleges of 
one description or another that the majority 
of young engineers must, in the present state 
of the industry, betake themselves if they 
wish to make a full acquaintance with the 
principles, not to say the practice, of electro- 
magnetic engineering. Not that there do 
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New Test Instruments. 

Many electrical plants are operated with- 
out the aid of suitable testing appliances on 
account of their great expense, and to meet 
this want the Central Electric Company, of 
Chicago, are placing upon the market new 
voltmeters and ammeters, which are claimed 
to be as accurate as the most expensive 
instruments in use, and, at the same time, 
sold for about one-third of the price. 

The cut shows the form of these instru- 
ments, which are beautifully finished and 
are supplied in handsome hard-wood boxes. 
The instruments combine the qualities of 
convenience, accuracy and durability with 
simplicity. They are made on correct scien- 
tific principles, have been severely tested by 
scientific experts, and pronounced strictly 
accurate and thoroughly reliable. No per- 
manent magnets are employed, and only the 
softest, chemically purified and annealed 
iron is used in the electro-magnets. 

By an arrangement of the coil and iron, 
residual magnetism is reduced to a min- 
imum, thus securing the greatest possible 
accuracy. The springs are of the best steel 
and aged, insuring permanency and relia- 
bility, and requiring no recalibration. 

The pointer is pivoted on polished steel 
needles, is very sensitive, and when set for 
any point will positively stop at the same 
point when at rest. 

The voltmeter is exactly: similar in ap- 










CENTRAL ELECTRIC ComPpANy’s NEw AMMETER. 


not exist factories and shops where this 
branch of the great engineering industry is 
carried on, and where an admirable practical 
training is to be had ; but these are relatively 
few, and hence entrance to them is a matter 
of some difficulty. 
—_—_—__ =» e—__—- 
A Cincinnati Enterprise. 

Last October work was started in the 
erection of a new building at the corner of 
Court and Harrison streets, Cincinnati, to 
be occupied by the J. B. Morris Foundry 
Company, and though bad weather has 
delayed its construction, since that time 
7,200,000 brick have been laid, and last 
week the formal opening was held. 

The main building is four storiesin height, 
built entirely of brick, and has a frontage of 
125 feet on Harrison street. The foundry 
proper faces Court street with a frontage of 
200 feet, and runs back a distance of 90 feet. 
It is covered with a slate roof supported by 
a strong truss frame of wood and iron, 
which gives for the workmen the entire 
space clear, without a pillar or post. The 
cleaning and engine rooms are adjoining, 
built in the most substantial manner. The 
cost of the building exceeded $40,000. 

The company will put in the latest im- 
proved machinery, and will employ some- 
thing like 250 hands. The J. B. Morris 


Foundry Company is the outgrowth of the 
Eagle Iron Foundry and Machine Works, 
established by Miles Greenwood in 1832. 


pearance to the ammeter, and the instru- 
ments would seem to be very desirable 
adjuncts to any electrical installation. 
Patents have been applied for on these in- 
struments, which the Central Electric Com- 
pany control. 


The Electrical Slot Machine Acquitted. 


A jury before Judge Andrews has given a 
verdict for the defendant in a suit brought 
by Richard C. Newkirk against the Auto- 
matic Electric Battery Company for $5,000 
for injuries. The company builds and ex- 
hibits penny-in-the-slot induction coil ma- 
chines. Newkirk saw one in the store at 208 
Avenue A, thiscity, on March 24th, 1889. He 
says he is a dyspeptic and thinking, perhaps, 
electricity was good for dyspepsia, he bor- 
rowed a cent, dropped it in the slot and 
grabbed the handles. He says he was 
knocked out by the shock which followed. 
His right arm was treated at a hospital, and 
he was obliged to carry it in a sling for two 
months. He isa truckman, and could not 
attend to his business. Several experts testi- 
fied on behalf of the company that New- 
kirk’s arm could not have been disabled from 
tlie shock he received. Newkirk denied the 
defendant’s allegation that he was drunk 


and hurt himself. 
——_ oe —___——_ 


Residents of Harlem held a mass meet- 
ing, and sent a memorial to the New 
York Legislature praying for the quick pass- 
age of a rapid transit bill. 


February 7, 189} 


An Industry that Electricity is Killing, 

The fact that the electric light has inflicteg 
a severe blow at the occupation of the 
“midnight marauder,” says the Brooklyn 
Times, is now a familiar one, and a recent 
expression of opinion on the subject of pro. 
tecting houses against the depredations of 
housebreakers has called special attention to 
the means which are now available for that 
purpose. The task of the cracksman is be. 
coming a weary and comparatively profit. 
less one, and it is easy to believe that the 
lament which is occasionally wafted from 
his lips into the columns of the daily paper, 
that ‘‘there is now nothing in it,” is uttered 
with the utmost sincerity. At one time it 
was a very easy matter for a burglar to saw 
through a bar or cut a pane of glass, but 
with the electrical appliances now being 
used in many houses, and which are so easily 
adjusted and so reliable in operation, it is 
only a question of time when all houses wil] 
be provided with them. The slightest move. 
ment of door or window after the alarm has 
been set will form a connection and start. 
gong ina distant part of the house. The 
alarm is thus given to the inmates, while the 
man, unconscious of the fact, is busily oe. 
cupied in looking after the family silver, 
The same connection that alarms the sleeper 
may convey the alarm to the nearest police 
station, so that by the time the burglar gets 
through with his engrossing work, he may 
find a couple of policemen outside patiently 
waiting his pleasure. Not long ago an en- 
thusiastic merchant in Paris was so delighted 
with the working of this form of burglar 
alarm that he became enamored of thief- 
catching as a sport. He cleverly spread 
stories of the hoards of jewelry and valu- 
able bric-a-brac that were to be found in 
certain rooms of his house, and the bait was 
an irresistable one for the master cracksmen 
of the city. The merchant bagged his game 
very neatly several times, but at last the 
story crept out and his unique sporting 
career came to a sudden end. Screen doors 
as well as windows can be provided with 
the alarm fittings, so that the least attempt 
to make a hole will close the circuit and let 
the inmates of the house know of the advent 
of their uninvited visitor. 





Rapid Transit Commission. 


Another 100 interested gentlemen were 
present at the second hearing of the com- 
mission in Steinway Hall, January 22d. 
Austin Corbin’s tunnel scheme was pre- 
sented without argument, 

Oliver W. Barnes, for the New York 
Underground Railway Company, said that 
his Company was the successor of the New 
York City Central Underground Railway 
Company, which was incorporated in 1868. 
The route which his company advocates lies 
partly under public streets and partly under 
private property. He believed the southern 
terminus should be City Hall Park. 

Judge William J. Choate, representing the 
New York City Railway Company, said 
that that Corporation was organized in 
March, 1888, and it would begin work at 
once if the commission approved its route. 
Thomas C. Clark, the engineer, said he 
would construct the road in three tunnels. 
In the center he would run the express traips 
on two tracks. The local tracks he would 
put in smaller tunnels, one on each side. 
Express train stations should be one mile 
apart, and he would arrange so that a pas 
senger might make a part of his journey 
upon an express train and the remainder 
upon a local train, if it would assist him in 
reaching his destination. The three tunnels 
would require a combined width of roadway 
of 50 feet. Local stations would require 
60 feet. Combined local and express trait 
stations would be 125 feet wide. 


E. Moody Boynton appeared to advocate 


his bicycle railroad. He declared that it 
could be adapted to the existing elevated 
railroad systems in six months at small ex- 
pense, and that trains could then be rup 
from the Battery to Harlem in less than ten 
minutes. He invited the Commissioners t0 
go down to Sea Beach and ride on bis one 
legged road, which has carried 8,000 trains 
at high speed without accident. 

A number of other schemes, of rather 82 
indefinite character were presented. P 
man Steinway announced that another hear- 
ing would be given at a date to be nam 
later. 





fie 


ari 
dai 
COs 
in| 
a t 
sca 
the 





che 


lay 
itly 


ted 
rlar 
ief- 
ead 
lu- 


Was 
nen 
me 
the 
ing 
OTs 
ith 
npt 

let 





February 7%, 1891 


A New Mining Locomotive. 


The accompanying illustration shows the 
new type of Thomson-Van Depoele electric 


mining locomotive for underground work, 


which the Thomson-Van Depoele Electric 
Mining Company, of Boston, is prepared to 
furnish in several sizes. 


The signal success of the earlier mine 
haulage installations made on the Thomson- 
Van Depoele system has demonstrated the 
| n which electricity is to occupy in this 
field of work. The machine shown is of 60 
horse-power capacity, and has a total height 
of 39 inches from top of rails. It is built to 
on tracks of varying gauge, from 86 
inches to the standard, 4 feet 844 inches. 

The controlling devices are all at one end, 
and the body of the locomotive being so low 
that the view is unobstructed in either direc- 
ti e operator need not change his posi- 
ti reversing the motion of the loco- 
mot The electric parabolic reflectors 
ar ed at each end, making the track 
cle visible for long distances. The 
tré of the double elbow pattern found 
so rably suited to mine work in pre- 
vi nstallations. It accommodates itself 
t varying heights of the trolley wire 
within any reasonable range. The sheet 
ir vering makes a complete water-tight 


positl 


ope! 1 


ELECTRICAL 


intensity also varied. Diamonds which had 
been found to phosphoresce when taken into 
a dark room after exposure to the strong 
rays of an electric light, phosphoresced much 
more readily than others. 

While at the Paris Exposition, in 1889, I 
was able (on November 4), through the 
courtesy of Dr. E. Marcart, member of the 
Institute, Director of the Central Observa- 
tory of Paris, and Prof. B. Abdank, elec- 
trician and member of the jury, to make a 
very beautiful experiment in connection 
with this quality of phosphorescence. A 
dark room was arranged in which a collec- 
tion of over 150 diamonds was placed. In 
one side of the wall was inserted a lens, and 
outside the room was suspended a new 
alternating arc lamp of the Thomson-Hous- 
ton system. Of the entire collection of 
diamonds, among which were several old 
Indian, Brazilian and Cape stones, and some 
from the South African River diggings, only 
three showed phosphorescence. One, a 
Brazilian stone of one and five-eighths carats, 
possessed this quality in a remarkable de- 
gree; an old Brazilian stone of three carats 
also showed the same property; all the 
others assumed a beautiful violet tint. The 
two stones whose phosphorescence was 
most marked were perfectly transparent 
white stones, one with a bluish tinge, but 
under the electric light they assumed a 
milky-white color like that peculiar to the 
Bagagom mines of Minas Geraes, of which 
ouly a few are annually found. The phos- 
phorescence exhibited by these stones was 
extremely beautiful. They became phos- 
phorescent as souvn as the violet light was 
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Electric Railroads. 
[From the Boston Herald.] 

The plan suggested by the minister of the 
interior of the Austro-Hungarian empire, of 
having an electric railway run between 
Vienna and Buda-Pesth, with cars leaving 
the two terminal stations throughout the day 
at intervals of ten minutes, shows the possi- 
bilities which this new system of transporta- 
tion offers in the opinion of those who have 
made something of a study of it. The dis- 
tance between the two capitals of the dual 
empire is more than 150 miles; but, under 
what is known as the *‘ zone” method, the 
price of passenger transportation in Hungary 
has been reduced for long distances toa very 
low point, with, it is understood, highly 
satisfactory financial results. It is thought 
that an extensive system of intertravel can 
be established if this method of frequent car 


running is resorted to ; probably for passen- 
ger service only, and with presumably a 
very high rate of speed. As a larger part of 
the railroads in both Austria and Hungary 
are owned by the government, there is noth- 
ing except mechanical difficulties in the way 
of making an experiment of this kind, which, 
if made, will attract interested attention all 
over the world. Obviously, if a line like 
this could be successfully maintained be- 
tween the two cities referred to above ata 
cost for transportation the equivalent of 





THomMsoN-VAN DEPOELE ELecrric Mrintna LOCOMOTIVE. 


armor, protecting the moving parts from 
danger of falling rocks or bodies of ore and 
coal. The illustration shows the locomotive 
in an enlarged chamber, but about to enter 
a tunnel whose height from top of rail is 


scarcely four feet; hence the depression of 
the trolley wire as shown. 
—_>-+—___ 





Phosphorescence of the Diamond. 

Mr. George Frederick Kunz, in a commu- 
nication to the New York Sun, describes 
some interesting discoveries he has made in 
reference to the phosphorescence of the dia- 
mond. An abstract of his article follows : 

Experiments made with a large number 
of diamonds showed conclusively that all 
diamonds, regardless of size, origin or qual- 
ity, phosphoresce in the dark. A large 
number were experimented with, ranging in 
weight from one-eighth of a carat to the two 
largest diamonds in the United States, weigh- 
ing, respectively, 77 and 125% carats. If 
thoroughly cleaned and dry, the diamond 
would phosphoresce almost at the first rub, 
and the result was the same whether it was 
drawn across a smooth board, painted or 
unpainted, whether pine or ebony, across 
the leather back of a book, a woollen cloth 
oracambric handkerchief. In some, even 
when lightly struck against a wooden sur- 
face, the phosphorescence was apparent. 
The best results were obtained by drawing 
the stone across the grain of the wood. The 


thrown on them after a 15 minutes’ ex- 
posure, and remained so for 15 minutes 
after the metallic cap was put over the lens, 
gradually losing their intensity. All the 
others became invisible in the dark. Pure 
white light was also used, resulting in a less 
beautiful experiment, though the phosphor- 
escence was apparent in the same diamonds. 

This test fully demonstrated the fact that 
some diamonds, though not all, possess the 
power of absorbing light and emitting it in 
the dark, and in those possessing it, it is 
found in different degrees of intensity. 

The experiments made by the writer show 
conclusively not only that Boyle’s statement 
that some diamonds phosphoresce in - the 
dark after exposure to the sunlight or an 
arc of electric light is true, but also tbat all 
diamonds emit light by rubbing them on 
wood, cloth or metal, a property which will 
probably prove of great value in distinguish- 
in between the diamond and other hard 
stones, as well as paste, none of which ex- 
hibit this phenomenon, and will, I am sure, 
be welcomed by the general public who do 
not possess the experience of the dealer in 
diamonds. The property is evidently not 
electric, or it would not be visible on being 
rubbed on metal. 


——— ome 


An Oriental Dllaminating Plant. 
‘*T understand,” said the private secretary 
to a stockholder in the gas company, ‘‘ that 
Arnold got $25,000 for his ‘ Light of Asia.’” 


“You don’t tell me,” was the reply. 
** What was it ; gas or electricity ?”— Wash- 
ngton Post. 


75 cents or a dollar, there would be no 
reason why a similar line could not be 
built and maintained between New York and 
Boston, for the outlay in construction as to 
grades, size and strength of bridges and 
weight of rails would make the aggregate 
expense very much smaller than would be 
required forasteam railway. At the present 
time it is estimated that, taking the annual 
average, 1,000 people leave Boston each day 
for New York, with the same number leav- 
ing New York for Boston. But it is prob- 
able that with the improvements referred to 
above, both as to time and rate of fare, the 
present daily average could be increased 
several times over. 





~>o____ 


The Greatest Feat of Reporting. 
[From the Washington Herald.} 

The greatest feat of reporting that has 
ever been performed by the official reporters 
of Congress was that of preparing the Senate 
report for the Record, Wednesday night. 
The chief reporter was sick, and but two 
men were available to dothe work. The 
Senate was in session 14 hours, all of which 
time was spent in an active discussion of the 
Silver bill. It was after 12.0’clock at night 
when they adjourned, and during the session 
they had talked over 120,000 words. Two 
stenographers took the report, and, by dic- 
tating their notes into phonographs for type- 
writers to transcribe, they had all the copy 
ready for the printers by 8 o’clock in the 
morning, and the Record was on the desk of 
the Senators when Congress convened on 
Thursday. 











Cleveland, 0.—The Fire Alarm Electrical 
Company; capital, $30,000. 


Chicago, I1l.—The Mercantile Telegraph 
Company; capital, $100,000. 


Palton, I11.—The Fulton and East Clin- 
ton Street Railway and Power Company ; 
capital, $20,000. 


Chartiers, Pa.—Chartiers Electric Light 
Company; capital, $5,000. Directors, Daniel 
Herely, Robert McMunn, Pressley McMunn, 
Christopher T. Durhan and Jolin Lee. 


Akron, Ohio.—Akron Electrical Manufac- 
turing Company; capital, $100,000. Incor- 
porators, W. D. Chapman, F, A. Wilcox, 
Ed. Miller, W. B. Doyle, Jr., and W. B. 
Gamble. 


New! York City.—The Edison General 
Electric Company has filed in the office of 
the Secretary of State a certificate of an in- 
crease in its capital from $12,000,000 to 
$15,000,000. 


Morrisonville, I11.—The Morrisonville 
Electric Light Company; capital, $4,000; to 
furnish electric lights. Incorporators, H. 
C. Bohn, J. W. Campbell, E. D. Green and 
A. E. Cowin. 


Chicago, Ill.—North American Electric 
Company ; to manufacture motors, car tracks, 
vtc.; capital stock, $1,000,000. Incorpora- 
tors, J. H. Donnelly, Frank J. Sally and 
Myron H. Beach. 


Chicago, I1l.—Chicago Electric Protective 
Company, at Chicago; capital stock, $100,- 
000; to deal in electric supplies and operate 
fire and police alarm and patrols. Incor- 
porators, Mark Simons, Walter M. Lawley, 
Frank 8. Weigley. 


Frankfort, Ind.—The Jerman Electric 
Company, to manufacture fire and burglar 
alarms, has been incorporated; capital stock, 
$8,000. A. L. Fisher, Joseph C. Stewart, 
L. B. Zaring, F. E. Garrison and L. J. 
Perkins, are directors. 


Princeton, I11,—Princeton Electric Light 
and Power Company ; capital, $15,000 ; to 
furnish electric light and power, and to con- 
struct electric motor line. Incorporators, H. 
H. Ferris, David Knight, J. A. Stean, D. B. 
Loverin, D. E. Munger, H. H. Preestly. 


Salem, Ind.—Salem Electric Light and 
Artificial Ice Company; capital, $15,000. 
President, E. W. Menaugh; vice-president, 
C. W. Mobley; secretary, Eugene Heim; 
treasurer, J. F. Persise; directors, A. J. Par- 
ker, L. W. Sinclair, Lewis Dennis, Chas. 
McClintock, C. C. Cooper, M. B. Hottel and 
C. C. Hanger. 


Jersey City, N. J.—The Tellmic Manu- 
facturing Company, with $50,000 capital, 
for the manufacture of a certain quality of 
tiling for underground electric conduits, has 
filed its certificate of payment of capital 
stock and election of officers. The company 
was formed by New York capitalists, R. O. 
Babbitt being the only Jersey City man 
mentioned in the certificate of incorporation. 


New York.—The Ongley Electric Com- 
pany; capital, $750,000. Incorporated under 
the laws of the State of New Jersey. Trus- 
tees: T. W. Robertson, Orange, N. J.; 
Henry H. Hall, East Orange, N. J.; Jos. T. 
Thompson, West Islip, L. I., N. Y.; Chas. 
E. Ongley, Plainfield, N. J.; George Taylor, 
Reselle, N. J.; Wm. W. Henshaw, Jr., of 
Brooklyn, N. Y.; Henning G. Taube, New 
Brighton, 8. I., N. Y. Factory: Jersey 
City. Office: 1 Broadway, N.Y. Officers: 
T. W. Robertson, president ; Jos. T. Thomp- 
son, treasurer; Wm. W. Henshaw, Jr., 
secretary; Charles E. Ongley, engineer in 
control, 
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The thoughts of the electric light man 
now turn to Providence. 





This last storm hit New York harder than 
the blizzard or the memorable sleet storm of 
January 23d, 1881. 





What a great time the daily papers have 
had these last few days in running down 
overhead wires. Aren’t they down enough ? 





Linemen and wiremen were in great de- 
mand in New York last week. Any man 
who could and would wear a pair of spurs, 
could get work for the asking. 





Prof. 8. P. Thompson, in his article on 
the requirements of electrical engineers, 
printed in this issue, pays a high and justly 
deserved compliment to technical colleges, 


The rapid transit agitation in this city 
continues with increased vigor owing to the 
passage of the Stewart bill. We look for 
good results from this outbreak against 
transit inconveniences. 








During the year 1890 more than one hun- 
dred and twenty new companies connected 
with electrical engineering were registered 
in England, the total capitalization being 
upwards of $65,000,000. 





The latest news from Pittsburgh is that 
Mr. Westinghouse has succeeded in placing 
nearly if not all the new preferred stock, and 
that the business will go on as before. East- 
ern people have been large purchasers of 
Westinghouse stock, which is selling several 
points higher than last week. 





The days of immense profits in electrical 
manufacturing are over. To one who keeps 
watch of the trend of the times, the fact is 
apparent that success in any field depends 
upon the volume of business, with a mini- 
mum profit on the unit of production. 
Probably never again will the persuasive 
agent be able to dispose of an electric light- 
ing plant for $1,800, which only cost $450 
delivered. 





Henry M. Stanley was the distinguished 
guest of the New York Press Club at its 
annual dinner last Saturday evening. Mr. 
Stanley is one of the few honorary members 
of the Club, and in his remarks, delivered in 
a conversational style, expressed his belief 
that had the weakest member of the press of 
New York city been with the unfortunate 
**Rear Column,” he would have known 
what to do, and would not have re- 
mained inactive. The intrepid explorer is 
much changed since he was known to the 
Club in 1886. His face has a much kinder ex- 
pression, as if the severe and terrible work 
of the past four years had softened a manner 
always stern and reserved. He was quite at 
home among the gentlemen of the press and 
highly enjoyed the hearty greetings he re- 
ceived. 





There seems to be a general consensus of 
opinion that the only proper solution of the 
rapid transit difficulty in New York city is 
an underground electric railroad, or rather, 
several such roads. An eminent capitalist 
in discussing the situation the other day, 
said: ‘‘ But an underground electrical sys- 
tem is what we must eventually come to, 
and the sooner the better. Any prejudice 
against it at first would be gotten over much 
more quickly than the prejudices against the 
‘L’ roads. I believe that in two years from 
now we shall have such a system.” So do 
we, although it will probably take rather 
more than two years to give New York all 
the underground electric rapid transit she 
needs, notwithstanding the speed with which 
the tubular iron tunnels can be constructed. 
As for the rolling stock, there are half a 
dozen firms of electric traction engineers 
who would be glad to take a contract to sup- 
ply all that could be needed in two years’ 
time. 





PROTECTORS. 

Scarcely a week now passes without one or 
more additions being made to the already 
very numerous devices intended to protect 
telephone and telegraph instruments from 
damage by the foreign currents that occa- 
sionally trespass into signaling wires from 
circuits carrying heavy currents. There isa 
strong family likeness between all these so- 
called ‘‘protectors.” A fine fusible wire, a 
spring with a more or less graceful curve in 
it, a catch of some sort, a wooden base and a 
couple of binding posts, and there you are. 
Occasionally an electro-magnet is thrown in, 
but by no means always. 

Rearrange the combinaton, give the spring 
a slightly different shape, or replace the 
fusible wire by a fusible something else, and 
christen it by your own and any other name, 
and you have invented an important improve- 
ment which gives you the right to button- 
hole every telephone man in the country for 
an hour or two while you explain the merits 
of your protector, and strive to extract an 
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order for a large or small quantity at a Price 
calculated to give a modest profit of about 
2,000 per cent. 

It should surely be apparent to the Origin. 
ators, or perhaps it would be more strict 
correct to call them the compilers of thes 
interesting little instruments, that they are 
working on the wrong track, at all event; 
as far as telephone work is concerned (anq 
the telephone appears to be their principal 
quarry). A telephone line needs to be pre. 
tected against three possible sources of 
danger; and, instead of a jumping-jack 
arrangement that only serves to open or 
ground the circuit when a strong curren; 
enters the line, what is needed is a system of 
protection to provide against any and al] of 
the risks at which we have hinted. Too 
many would-be inventors start out to invent 
something for a particular application with. 
out studying the real requirements of the 
case. A little systematic investigation of 
the field before applying to the patent office 
would often save many an inventor yey, 
tious disappointments and loss of time, 





THE LEAGUE OF PRESS CLUBS. 

In Pittsburgh, last week, an Internationa} 
League of Press Clubs was organized. Dele. 
gates representing a press club membership 
of over 3,000 were present. The proceed. 
ings were full of snap and interest, the 
‘‘literary fellers” running the convention in 
a manner that did them great credit. The 
average State legislature with its politicians 
and parliamentarians could have learned 
much from the business-like and _parlia. 
mentary way the sessions were conducted, 
As a result of the deliberations, a plan of an 
International Association was perfected, 
which may comprise in its membersiip the 
press clubs of the world wherever the local 
membership equals 25 active members. The 
objects of this league are stated in ihe con- 
stitution to be— 

To bring into close and friendly relations the 

ress clubs of the world, and promote a more fra- 
and helpful feeling among their niembers, 

Members of clubs in the League are ex- 
pected to receive full courtesies from clubs 
in other cities and particular recognition is 
asked for newspaper men while on duty. 

Mr. Foster Coates, managing editor of the 
Mail and Express, of New York, was unani- 
mously elected the presiding officer of the 
convention, and accepted the honor ina 
brilliant, brief speech in which he paid an 
earnest tribute to the literary work of women, 
stating that women’s press clubs had been 
invited and were represented in the conven- 
tion. Mayor Gourley, of Pittsburgh, wel- 
comed the visitors, and Mr. William Berti, 
proprietor of the Brooklyn Standard- Union 
and chairman of the New York delegation, 
delivered a fitting response. San Francisco 
was selected as the place of next meeting. 
and officers for the ensuing year were elected 
as follows: 

President—Thos. J. Keenan, Jr., Pitts- 
burgh, Pa. : 

Vice-presidents—Lynn R. Meekins, Balli- 
more, Md. ; John Anderson Boyd, Montreal, 
Canada; Dr. Joseph H. Senner, of the 
National Association of German Press Clubs; 
Mrs. Helen Ekin Starrett, Chicago, repre- 
senting the Women’s Press Clubs of America. 

Secretary and Treasurer—Charics W. 
Price, New York. 

Executive Committee—William It. Wor 
rall, New York; M. H. De Young, San 
Francisco, Cal.; W. B. Weston, Grand 
Rapids, Mich. ; H. D. Vought, Buffalo, N. 
Y.; Dr. John Friederich, New York ; 8. G. 
Lapham, Syracuse, N, Y. ; Thos. F. Ander- 
son, Boston, Mass. ; William Berri, Brook- 
lyn, N. Y.; Gen. I. R. Sherwood, Canton, 
Ohio. 

The visitors were treated in most royal 
manner by the Press Club of Pittsburgh, 
and will long remember the kindly and 
hospitable manner in which every possible 
courtesy was shown them. A banquet at the 
Hotel Duquesne was enjoyed Thursday 
evening, some 250 visitors and citizens par 
ticipating. Guvod service, eloquence and wit 
made the occasion a very happyone. . 

The New York and Boston delegations 
made easy connection from the banquet 10 
the 3:20 A.M. train Friday, and found awail- 
ing them a special car placed at their dis- 
posal by Mr. Geo. W. Boyd, the assistant 
general passenger agent of the Pennsylvania 
Company, who was a genial addition to the 
party as far as Philadelphia. 

The New York Press Club should be 
proud of its delegation and the honors lt re 
ceived. Messrs. Coates, Berri and Hennessy 
deserve special mention for their intelligent 
work—in fact, all the members from New 
York worked together harmoniously for 
the best interests of the club and the pro 

osed League. 
. The ELROrEioaL Review wishes this 
new organization of press workers @ ben 
el paceman and believes that it Bee 
made to wield a potent and highly pas 
ant international influence, whenf once ! 
advantages and possibilities are realized 
the many press clubs of the world. 
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CORRESPONDENCE. 


OUR WASHINGTON LETTER. 


Curator of the Department of Transporta- 
tion and Engineering is the unpretentious 
title of Prof. J. E. Watkins, of the National 
Museum. His work covers a field of vast 
importance and as broad as the world. It 
becins with the day on which Adam moved 
his household goods out of the Garden of 
Eden, and will end when the wheels of time 
stop turning. From that historic period in 
which ‘modern improvements” were un- 
known, the Professor will follow the wheel- 
tracks along roads travelled by pre-Adamic 
] 

t 





oples and, perhaps, reach the beginning of 
ings ahead of the Ethnologists and other 
adventurous investigators. At what point 
in (he dim distance of antiquity he will find 
evidence of the use of electric motors, multi- 
plex telegraphs, or far-speaking telephones, 
is matter for conjecture. Perbaps from 
some hidden tomb of unknown monarch or 
ruined temple of lost arts and sciences he 
may bring forth tiny accumulators of un- 
drenmt power, fraught with energy con- 
served through countless ages, to illuminate 
the dark by-ways through which philoso- 
phers are groping in these closing days of the 
nineteenth century. 

The Object of all this research and labor is 
to place before the greatest number of peo- 
ple, in the clearest and most comprehensive 
manner, the simple and accurate history of 
theorigin and development of the various arts 
and industries belonging to the department. 
For this purpose such apparatus, models, 
appliances, etc., as Mark important epochs 
in the history of invention and in the de- 
velopment of the arts, are being placed on 
exhibition as fast as they can be procured. 
In every instance the authenticity of the 
article to be exhibited is first positively es- 
tablished. In the cabinets of the museum 
stand many eloquently silent machines, 
stamped with the names of the makers and 
the date on which they were first used, and 
the stories they tell keep the truth plainly 
before passing generations and give due 
credit to their rightful inventors. 

Morse’s First Telegraph Register, Page’s 
electric motor and Reis’ telephone stand at 
the head of their respective classes. A model 
of the plough with which Morse started the 
subway business also has a place in the tele- 
graph case. 

the Telephone Case is noticeable for the 
excellent collection that is notin tt, Nota 

of the miracle-working machine which 
sturtled Sir William Thomson at the centen- 
nial; none of Bell’s early instruments; no 
box telephones ; no carbon transmitters ; not 
even one of Charles Williams’ coffee-grinder 
magneto-bells ; and as for a telephone ex- 
change, visitors to the museum would never 
know that such an establishment exists. 
The divisions of electric lighting, electric 
power, etc., are scarcely in any better con- 


on, 
The Completion of These Collections de- 
pends largely upon the persons who have 
relics in their possession, or who have in- 
formation of their existence, and who are 
disposed to aid Professor Watkins in secur- 
ing them before it is too late. The marvel- 
lous rapidity in the development of things 
lcctrical is leaving a track of destruction 
ich threatens te blot out all record of much 
valuable work, and to efface the memory of 
izny ingenious and worthy inventors. Un- 
less some timely steps are taken to preserve 
the facts, it will soon be easier to determine 
who were the architects and engineers of the 
*vramids, or the Tower of Babel, and b 
vat methods their work was accomplished, 
than to ascertain who invented the telephone 
xr who built the first electric railroad. 
The Museum, acting conjointly with the 
nerican Historical Society, which has its 
lepository in the same building, is also 
naking a collection of books, papers, manu- 
cript documents, etc., relating to the work 
f early inventors. The Historical Society is 
custodian of all such papers and has 
ry facility for their safe preservation and 
mvenient examination by interested per- 
us. The family of Alfred Vail have re- 
ently decided to deposit with this society 
large and valuable collection of papers 
nd drawings relating to his work in con- 
ction with the Morse telegraph, the first 
ilroad locomotive, and other inventions 
vith which he was identified. The import- 
ance of this decision will be better under- 
stood when it is known that, for many years, 
these papers have been stored in an out-of- 
the-way place, inaccessible to any one who 
might wish to examine them and liable to 
destruction at any moment. A systematic 
inquiry is being made for other manuscript 
papers relating to the Morse telegraph, and 
there is good prospect that future writers 
who set out to prove who really made this 
contribution to the world’s most useful in- 
ventions will find much new material ready 
for their consideration. 

The Co-operation of the Various Electrical 
Associations and Clubs, and of all persons 
interested, would greatly aid in making the 
electrical section of the museum one of its 
mostimportant features, and in giving to this 
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country the credit to which it is entitled for 
the part it has taken in the development of 
these industries. The unfortunate destruc- 
tion of the records and relics collected by 
the Old-Time Telegraph Society, in the 
Western Union fire, suggests the propriety 
of depositing in this — the collection 
now being gathered. Suitable articles can 
be placed in the museum as a temporary 
loan ; on deposit subject to withdrawal at 
at any time; orthey may be presented tothe 
institution for permanent exhibition. The 
director has offered the use of the large 
lecture hall for a temporary loan exhibition 
of inventions during the patent celebration, 
in the second week of April, and an interest- 
ing collection is expected. . CM 
Washington, D.C., Jan. 31st. 


OUR CHICAGO LETTER. 


Wm. H. McKinlock, president of the Cen- 
tral Electric Company, met with a very 
painful accident a few days ago, which 
contined him to his room for several days. 
In running for a train he stumbled and was 
thrown headlong into the street, severely 
spraining his ankle. Mr. McKinlock has so 
far recovered as to resume his duties, though 
he still ‘‘ favors” that ankle. 

World’s Fair Committee.—The architects 
of the World’s Fair requested the Chicago 
Electric Club a few days ago to appoint a 
committee to assist in designing the build- 
ings and arranging space for the electrical 
exhibits. In response to this call the fol- 
lowing committee of 15 gentlemen was ap- 
pointed : B. E. Sunny, chairman; J. P. Bar- 
rett, Alex. Kempt, F. E. Degenhardt, C. A. 
Brown, W. J. Chalmers, C. H. Wilson, F. W. 
Cushing, F. 8. Terry, M. A. Knapp, F. B. 
Ball, W. A. Kreidler, W.J. Bulkley, C. H. 
Wilmerding, F. 8. Gorton. It is understood 
that this committee is to hold itself in readi- 
ness to make suggestions and assistin a general 
way to promote the electrical interests in the 
Fair. From this committee a sub-com- 
mittee of seven was appointed to imme- 
diately wait upon the architects, and confer 
with them regarding the work to-be done in 
the near future. 

The Central Electric Company recently de- 
cided to go into the electric railroad supply 
business and announce that they will shortly 
be upon the market with some railroad 
specialties entirely their own. These will 
be announced and illustrated in due time. 

Chicago, January 31st. D. B. D. 





OUR BOSTON LETTER. 

Mr. H. E. Webb,of the Solar Carbon & 
Manufacturing Company, Pittsburgh, Pa., 
is on a business visit to this city. He will 
be a guest at the Boston Electric Club dur- 
ing his sojourn in this section. 

Mr. James G. Baker, of the firm of Messrs. 
Baker & Foster, Beverly, Mass., dealers in 
electrical supplies, was in the city to-day 
making large purchases of electrical goods. 

Mr. Frank M. Gilley, of this city, read an 
interesting and instructive paper before the 
Boston Electric Club, Thursday evening, 
January 29th; subject ‘‘ Electrical Bohemia.” 

An Electric Railroad is about to be con- 
structed between the towns of Piedmont and 
Anniston, Me., and probably will be in opera- 
tion early in May next. 

The Shipman Engine Company, of this city, 
has just shipped a two poet sees kerosene 
engine to the factory of the Nye Truss Com- 
pany, Chicopee, Mass. 

Mr. Leopold Schlegelmilch, president of 
the Germania Electric Company, Marlboro, 
Mass., sailed for Europe last Saturday, and 
will remain abroad about two months. 

The New Britain, Conn., Electric Light 
Company, at its adjourned annual meeting 
recently, voted to increase its capital stock 
from $60,000 to $80,000. The present stock- 
holders will get the preference on the new 
stock. 

The Bristol, Conn., Electric Light 
Company started up its new station last 
Saturday. The new equipment includes 
two magnificent compound condensin 
engines from the works of the McIntosh & 
Seymour Company, Auburn, N. Y., installed 
under the supervision of Messrs. J. A. Grant 
& Company, of this city. 

The Robinson Radial Car Truck Compan 
has removed its offices from No. 95 Mil 
street to No. 180 Summer street. General- 
manager Robinson will be pleased to greet 
his many electric railway friends at his new 

uarters. 

The Gethins Electric Manufacturing Com- 
pany has been enjoying a steady increase in 
its business since the first of the year, more 
especially with the Southern and Western 
trade. It is authentically reported that the 
‘* Gethins” battery has been adopted by the 
Police Signal Service at Fall River, Mass. 

The Thomson-Houston Electric Company 
has just closed a contract with the West 
End Street Railway Company, of Boston, to 
construct for the latter 34 generators of 480 
horse-power each. The designs for these 

werful machines will be furnished by the 
West End people. 

Mr. T. W. Sprague, formerly the Review 
representative in this section, and more re- 
cently connected with the Thomson-Houston 
Motor Company, has accepted a position 
with the Thomson-Van Depoele Electric 


Mining Company. Mr. Sprague graduated 
in 1887 from the mining engineering course 
of the Massachusetts Institute of Technology, 
and since then bas had a varied as well as a 
practical experience among electrical] indus- 
tries, thus thoroughly fitting him for the im- 
portant work he will undertake in his new 
field of labor. Ww. 2B. 
Boston, January 31st, ’91. 





OUR ALBANY LETTER. 


The Legislature held a regular session 
Saturday. Mr. Laughlin introduced a bill 
in the Senate providing that telegraph and 
telephone companies need not record chattel 
mortgages when a general mortgage on real 
estate is recorded. 

Mr. Erwin, on Monday, introduced in the 
Senate a bill providing for a State electrical 
commission of three, appointed by the 
governor, non-partisan, four years’ term ; 
branch offices in cities of over 100,000 in- 
habitants; the commission to control all 
electrical apparatus; to put wires under- 
ground in all citiesof over 125,000 inhabit- 
ants, and to investigate accidents. This 
was last year’s general laws committee bill. 

Mr. Roche introduced in the Assembly, 
Wednesday morning, a bill fixing the price 
for telephone service in cities of over 500,000 
inhabitants at not to exceed $75 a year. 

In the Assembly, Thursday, the following 
bills were introduced: Mr. Earl’s, authoriz- 
ing the lighting of streets in the town of 
Flatbush, Kings County, with electricity ; 
Mr. Mullaney’s, empowering the sinking 
commissioners of New York to sell privileges, 
permissions and franchises for the laying of 
pipes and conduits for hot water, steam or 
compressed air, or the erection of poles for 
electric power wires ; Mr. Ke)ly’s, amending 
the Brooklyn charter by placing fire depart- 
ment telegraphers and bell ringers on the 
same footing as foremen of the department. 

On Account of the Heavy Sleet Storm 
which raised havoc with the telegraph wires 
in New York city, January 25th, Albany 
was made, for the time being, the central 
office for the State. The burden of the 
Western Union messages was once before 
transferred to this city, at the time of the 
great blizzard in ’88, L. M. W. 

Albany, N. Y. January 31st. 





The Recent Storm. 

During the week past thousands of wire- 
men have been at work clearing away the 
wreck caused by the long-to-be-remembered 
wet snow storm of January 24th. From the 
accounts at hand it appears that the most 
severe damage was done in the vicinity of 
New York. Boston and Philadelphia and 
many Connecticut towns fared almost as 
badly as New York. 

In the metropolitan district, poles went 
down by scores and wires by hundreds. The 
Postal Telegraph Cable Company had not a 
single wire out of New York for a short 
time after the storm. The Western Union 
had but one. During the last days of the 
week messages were accepted by both com- 
panies subject to delay. 

The fire alarm circuits were all down, and 
watchmen were stationed in high places to 
report fires, asin the olden.time. Arrange- 
ments were made to have fire alarms struck 
from a number of church bells. 

Electric light circuits suffered like the 
others. As a precautionary measure, the 
New York authorities ordered the electric 
lighting companies not to turn current onto the 
street lights, fearing accidents from the mass 
of tangled wires to be found at every other 
street corner. So the city was in darkness 
for several nights. 

Probably the most severe losses fell upon 
the telephone companies. Over a third of 
the circuits of the Metropolitan Company 
were rendered useless. Even the splendid 
construction of thiscompany could not with- 
stand the storm. 

The long distance lines suffered greatly. 
Between New York and Philadelphia there 
was not a pole standing upright for miles at 
a stretch. Some of these lines are now 
working with the poles propped up to a 
semi-erect position. 

Notwithstanding the dangerous and con- 
fused condition of affairs in New York city, 
none but minor accidents were reported. 
Two or three horses were killed and several 
people were slightly shocked. The falling 
poles and wires did not hurt any one seri- 
ously. By extra vigilance the police and 
firemen kept things in splendid order in spite 
of the loss of fire circuits and street lights. 

Matters are becoming rapidly normal 
again, although it will be a month or six 
weeks before everything is restored. Esti- 
mates of loss, at this time, are only guesses. 
A conservative figure for the loss in the 
whole storm area is $500,000. 








Prof. J. P. Barrett, of Chicago, has been 
made chief of the electrical department of 
the World’s Fair by Director-General Davis. 
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The First_Decennial Celebration of 
Electric Lighting. 

Secretary Allen R. Foote, of the N. E. L. 
A., has sent out the following proclamation 
signed by President Perry and himself. He 
accompanies it with the request that every- 
body help in carrying out the programme 
and assist in securing the presence of the 
‘Old Guard” at the celebration. It is a 
novel and splendid idea, and we hope to see 
it go through successfully. The proclama- 
tion reads, in part, as follows : 

It is fitting that the completion of the first 
decade of the commercial use of electricity 
for the services of light and power, be so 
celebrated as to commemorate in a proper 
manner, not only the unparalleled develop- 
ment of electrical industries, but also, prop- 
erly to fix in the annals of history the right- 
ful rank and place of American genius, skill 
and enterprise. 

With this object in view, the National 
Electric Light Association invites all persons 
interested in electrical work or undertakings 
to join with it on the. occasion of its 
thirteenth convention, to be held in Provi- 
dence, R. I., February 17th, 18th and 19th, 
in celebrating the close of the first decade of 
electric lighting, and in honoring the 
pioneers of electrical industries. 

The following persons, representatives of 
the principal departments of electrical de- 
velopments, have been invited to participate 
in this celebration, as the guests of the 
Association. 

Telegraphy—Dr. Norvin Green. 

Ocean Telegraphy—Cyrus W. Field. 

Telephoning—Alexander Graham Bell. 

Are Lighting—Chas, F. Brush. 

Incandescent Lighting—Thos. A. Edison. 

Electric Street Railroad—Hon. Henry M. 
Whitney. 

Electric Welding—Prof. Elihu Thomson. 

Technical Education in Electrical Engi- 
neering—Gen. Francis A. Walker. 

Steam Engineering for Dynamo Driving 
—Gardiner C. Sims. 

Organization of the National Electric 
Light Association—Geo. Worthington, ed- 
itor of the ELEcTRICAL REVIEW. 

This occasion is the first that has presented 
itself for bringing together such a group of 
representatives. They owe to themselves, 
to the people of this country who have 
shown such boundless appreciation of the 
marvelous achievements of electrical inven- 
tion, tothe fame of American citizenship, 
and to succeeding generations, the duty of 
meeting while they may, in the presence of 
those who are devoting their abilities, lives 
and fortunes, to the development of elec- 
trical industries, and thus create an occa- 
sion for the writing of an historical chapter 
that shall give light to posterity for all time. 

The Association also invites all pioneer 
workers in electrical undertakings to partici- 
pate in this celebration by their presence and 
by contributing for publication over their 
signatures an account of some interesting 
episode in their early experiences with elec- 
trical work. The morning session of the 
convention, on Wednesday, the 18th, will be 
designated Memorial Session, and will be 
devoted exclusively to the recitation of such 
remembrances. All contributions will be 
published in the volume of proceedings after 
the convention, and will thus form a 
memorial of the beginnings of the electrical 
industries. Let every pioneer renew his 
youth or live over again the struggles or 
triumphs of the good old times when he was 
the first who had ever thought of the thing 
he was trying to do. 





FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, January 
81, 1891. New York, Boston and Washing- 
ton Stock Exchanges. Pittsburgh closing 
January 31, 

NEW YORE. 
Western Union Telegraph Co.................. 79g 
American Telegraph & Cable.................. 83 
Centraland South American.................. *145 
BMROKIOAR .... 0s ccccccvcccccccccs coccesccsccecs 2 


Postal Telegraph Cable...........cccsescsesess 
Edison Gene Electric Co. . 






Ft. Wayne Electric Co ...........+..... 12 
TELEPHONE: 
BRIE TE cscs vccvcvccccsccccccocccced +185 
i ececereeeeeten ebnanehwenne 4944 
i ivaskentsssentengesGenseess. x0 2 
IED occnccevecec cncceseesece 
US: 
Edison Phonograph Doll.................. 1 
WASHINGTON. 

Pennsylvania Telephone. ...............ssse00+ 25 
DE Doo s0ce socccesecess oe 63 
ee, ee 814 

United States Light(Wash'ton).__... 138 

Eckington and Soldiers’ Home Electric Rail- - 

SE kdb adds asia bess acesecsbh ees ceseevesens 

Georgetown and Tennallytown................ 50M 

PITTSBURGH. 
WestinghouseElectric Mfg. Co............++-- 13% 





* Ex. Div. + Ex. rights. 














»*, The Sunset Telephone and Telegraph 
Company is preparing to extend its system 
from Sacramento to Auburn and bey ond. 


y*, The request of the Hudson River 
Telephone Company for permission to put 
its wires underground was heard before the 
law committee of the Albany Common 
Council, last week. 


x, Ata special meeting of thestockholders 
of the American Bell Telephone Company, 
heldin Boston, January 27th, aresolution was 
passed increasing the capital stock of the com- 
pany from $12,500,000 to $15,000,000, and 
the number of shares from 125,000 to 150,- 
000, each of the par value of $100. 


»*, The Erie Telegraph and Telephone 
Company has completed its underground 
work at Cleveland and in the Northwest, 
having now in conduits 1,875 miles of wire 
distributed as follows: At Cleveland, 587 
miles; Minneapolis, 708 miles; St. Paul, 580 
miles. The conduits are of sufficient capac- 
ity to accommodate all future demands for 
additional wires. The three cities men- 
tioned have recently been equipped with the 
latest improved multiple switchboards. 


«*, The American Bell Telephone Com- 
pany begun the new year with an increase 
of 1,047 in the number of telephones in use, 
under rental, that being the net output for 
the month ended January 20. The usual 
comparison follows : 











January— 1891. 1890. 
Gross output........... 4,165 3,342 Inc. &23 
Returned. .....c000..-0- 3,118 2,241 Inc. 877 
Net output..... ........1,047 1,101 Dec. 54 


The instrument account now stands as 
follows: 
Dec. 20, 1889, there were in licensees’ hands, 


under rental, as go last annual report... 444,861 
In the year ended Dec. 20, 1890, there were 

ee TTT eee eee 36,235 
And in month ended Jan. 20, 1891........... 1,047 
Making present total............ .....-..+6- 482,143 
Against number in use Jan. 20, 1890......... 445,962 
Comparative increase.... .....6. cceeeeeeee 36,181 





Don’t Like the Tall Poles. 

Judge Ingraham, of the Supreme Court, 
upon the application of Mary K. Sprague, 
of 182 West End avenue, bas granted an in- 
junction restraining the Metropolitan Tele- 
phone and Telegraph Company from erect- 
ing or maintaining poles or wires in Seventy- 
third street, between West End avenue and 
the Boulevard, and on West End avenue, 
between Seventy-third and Seventy-fourth 
streets. Mrs. Sprague is the wife of Frank 
J. Sprague, vice-president of the Sprague 
Electric Railway and Motor Company, con- 
sulting engineer of the Edison General Elec- 
tric Company, and an ex-officer of the United 
States Navy. Mr. Sprague says that the 
poles of the defendant are 20 inches in diam- 
eter at the base and 70 feet high, and have 
17 cross arms, each of which carries 10 
wires. These are a serious obstruction to 
light and air,and one of them stands in front 
of his wife’s house, on the corner of West 
End avenue and Seventy-third street. Mrs. 
Sprague objects, contending that the wires 
should be put underground. 





Subway Decision. 

Judge Truax, of the Superior Court, 
granted, January 26th, Edward Henry’s ap- 
plication for a permanent injunction restrain- 
ing the Mayor and other members of the 
New York Board of Electrical Control from 
making any contract with the Empire City 
Subway Company for the construction of 
subways, and from relieving the Consoli- 
dated Telegraph and Electrical Subway 
Company from any of its obligations under 
its contract with the board until the con- 
tract is terminated or has become inoper- 
ative or ineffectual. 


ELECTRICAL REVIEW 


A New Method of Study in Telephony. 


CHARLES R. CROSS BEFORE THE 
SOCIETY OF ARTS, 


BY PROF. 


The title of my paper may be somewhat 
misleading. I shall speak of a method of. 
study of the movements of the electrodes of 
microphone transmitters known the 
stroboscopic method. Perhaps I shall make 
the subject clearer if I spend some time in 
explanation of this method. There are many 
applications of this method, among the best 
known of which is cited the zoetrope, which 
consists of a band covered with the figures 
of animals in different positions, and placed 
inside a circular case. If this be set in rapid 
rotation and a person look through vertical 
slits ip the case, the animals will appear to 
pass through a series of evolutions as if they 
were alive. Of course, every one is familiar 
with the fact that images thrown upon the 
retina of the eye persist for a little time. 
Rood has shown that the bright component 
of the spark of a Leyden jar is not over 
roodoo00 Of a second ; yet by this light we 
can see images and they remain impressed 
upon the retina for ;}, second or a greater 
length of time. If we have to examine a 
body in extremely rapid motion illuminated 
by a flash of light so brief that during the 
time of the flash the body dves not move 
perceptibly, the body will appear to the eye 
to be at rest. This is familiar in the appear- 
ance of a rapidly moving carriage when 
illuminated by a flash of lightning; and in 
instantaneous photography, the spokes of the 
driving wheel of a locomotive at full speed 
are sharply defined in the picture. 

Now, if, instead of a single flash, we have 
in the inter- 
val between them the object passes through 
the phases of its motion and returns to its 
former position, it will still appear at rest. 
If a wheel have 20 spokes and make one 
revolution per second, in 5 second the 
second spoke will take the place of the first, 
and if in addition we suppose that there are 
20 flashes per second, the spokes will appear 
at rest. On the contrary, suppose that the 
flashes are at the rate of 21 per second, then 
it is clear that instead of a flash illuminating 
wheel when the second spoke is exactly in 
the position of the first, it will have gone a 
little further and will appear to have moved 
3; of a revolution forward; 20 per second in 
practice is not rapid enough, but if the 
number is 30 to 40, they will blend together, 
and the body will appear to be moving at a 
slow rate. If I use a tuning fork making 
128 vibrations per second and illuminate such 
vibrating fork by 128 flashes of light per 
second, it will appear to be at rest. Sup- 
pose that instead there are 129 flashes, then 
the fork will appear to move slowly back 
and forth being successively illuminated for 
a short space of time and seen in the various 
positions of its path. On the other hand, 
with a smaller number of vibrations, say 
127, the second flash will not find the fork 
quite back to its original position, and it will, 
therefore, appear to move backwards. 

This method has been used by Mr. Jacques 
and myself in determining or keeping con- 
stant the revolution of a wheel at 64 turns 
per second in a case where a speed counter 
was undesirable. In a dark room a fork 
making 64 vibrations per second was illu- 
minated by flashes at the same interval and 
viewed through a slit in the revolving wheel ; 
when the fork appeared to be stationary, of 
course, the wheel was revolving at the same 
rate as the fork. A still further application 
of this method is the measuring of the rate 
of vibration of a body giving a sound of a 
particular pitch. 

An electrically driven tuning fork making 
32 vibrations per second placed in front of a 
screen was here illuminated by the lime 
light, and Professor Cross continued: I 
have here in front of the object glass of this 
lantern a round dish with round holes which 
are not perhaps best for the purpose, but a 
narrow slit does not give enough light. You 
will notice that the shadow of the prongs of 
the fork looks blurred, and as I turn this 
disk rapidly you will see the prongs sharply 
defined, at times stationary, at times appa- 
rently slowly moving back and forth. 


as 


a series of flashes so timed that 


By the use of similar apparatus, Toepler 
has made evident the motions of sound 
waves in the air. The sound was produced 
by the snap of an electric spark, and the 
light of the spark, of course, caught the sound 
wave always in the same position. In this 
way he was able to see slight differences in 
the density of air in the same manner as in 
looking over a hot stove at a bright object. 
Even photographs have been taken of this 
interesting phenomenon. 

(At this point, the professor dissected a 
large papier-maché ear.) 

The same method has been used in study- 
ing the motion of the small bones of the ear, 
both as regards their amplitude and form of 
vibration and the ratio of the vibration of 
one bone to the next. In passing I might 
remark that Professor Richards of the min- 
ing department has used this method to 
illustrate the growth of crystals. A series 
of pictures is drawn on a band representing 
the various stages of formation of a crystal, 
and in looking at this through the revolving 
zoetrope, a student may see the changes take 
place before his eyes. 

With Mr. W. W. Jacques, electrician of 
the Bell Telephone Company, I find applied 
this method to a study of the amplitude of 
the motion of the electrodes of a telephone 
transmitter, looking at the blurred image 
through a microscope. The electrodes were 
illuminated by flashes of light and the vibra- 
tions, though minute, were great enough to 
be visible through the microscope. The fork 
made 128 vibrations a second and was 
lighted by the 128 flashes per second of the 
electric sparks made at the moving electrode 
of the fork. The electrodes then appeared 
to rest. But with 127 or 129 vibrations per 
second the electrodes just as in the case of 
the fork before mentioned appeared to move. 
By these means not only the rate, but what 
is more important, the amplitude of vibra- 
tion as well, was observed and studied. 

In these experiments a fork of higher 
pitch was used, and the extra current caused 
by the electro-magnet of the apparatus was 
considerable when a large battery was used. 
By a lens the light of the spark was concen- 
trated on the electrodes, and these were 
viewed through a miscroscope having a 
micrometer scale attached. An organ pipe 
blown by a constant blast placed near the 
transmitter disk gave middle C 256 vibra- 
tions per second. The tuning fork made 
128. But as the electrodes were illuminated 
at each second vibration, the resulting image 
was the same and the arrangement was more 
convenient, as it is difficult to operate con. 
tinuously a fork giving 256 vibrations a sec- 
ond, and a pipe an octave below did not give 
a clear sound. 

The absolute motion of the electrodes is of 
no importance, but the relative amplitude, 
é. €., the amount by which the hammer elec- 
trode impresses itself upon the anvil elec- 
trode is the subject of interest. This is ob- 
tained by finding the absolute motion of 
both and subtracting one from the other. 
However, in the earlier forms of transmit- 
ters the anvil electrode did not appear to 
move even when magnified 500 diameters. 
It was easy to get sufficient light from the 
sparks and the electrodes appeared as sil_ 
houettes. The organ pipe could be easily 
turned to 250 or 259 vibrations, generally 
flattened until the electrode was seen going 
through its motion slowly, and then by fix- 
ing the eye on a particle of dust its amplitude 
could be estimated. The dust trouble was 
considerable, as the electrodes became dirty 
as well as the mercury, which could not be 
covered with alcohol as that would be set on 
fire by the strong sparks. 

It has been thought that the arc light is 
the most brilliant. Assuming a duration of 
zove0s Of a second (and the bright compo- 
nent is not longer than this) and the illumi- 
nated surface being magnified 500 diameters ; 
that the electrodes were brightly lighted 
shows that the spark is a far more brilliant 
light than the are. 

Lockyer’s method of studying the bright 
lines of substances vaporized by the spark 
from a Leyden jar has always puzzled elec- 
tricians, for the ease with which these lines 
have been observed has been an evidence of 
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a higher temperature than that of substances 
volatilized in the electric arc. 

As it would be tedious to discuss at length 
the results of our experiments, I will give a 
brief summary. With a telephone of recent 
form in circuit the result as heard by the 
ear is interesting when compared with the 
appearance of the electrodes as seen by the 
eye. When the organ pipe is placed close 
to the transmitter diaphragm, there was con- 
stant sparking, a deafening sound in the re. 
ceiving telephone and a relative amplitude 
of the electrodes of yj) inch. With the 
amplitude ;5$55 inch sparking was frequent, 
but the sound not deafening. On the ampli- 
tude being reduced to ys} 55 inch the sound 
was gratingly harsh but of a distinct pitch, 
which before had been_lost in the crackling, 
The quality of the sound of the pipes was 
not distinguishable as that of an organ pipe 
until the amplitude was further reduced to 
sos0n inch, and even more, to get rid of 
squeaky overtones or for first-class trans- 
mission. In a general way, we may say 
that a relative movement or amplitude of 
the electrodes of more than zg}yq inch is 
not consistent with good transmission. his 
was the maximum amplitude. We have no 
idea how small the minimum may be. 

With the pipe one foot distant the amplitude 
was reduced to gy}o5, and on being moved 
30 feet away to the furthermost end of the 
room, there was still the same loudness, but 
the amplitude must have been infinitesimal. 

The critical arc of the maximum amplitude 
with good transmission in the case of plati- 
num and carbon contacts, as used in the 
Blake transmitter, is very large compared 
with the other forms. This shows the Blake 
transmitter to be an admirable instrument. 
In the case of the Blake transmitter both 
electrodes had to be measured. In other 
transmitters there must be no motion of the 
anvil electrode for good transmission, but 
an immense movement can take place iu the 
Blake. 

It is now proposed to employ Lissajou’s 
optical method of combining two simple 
harmonic motions. A microscope objective 
is place on the end of an electrically driven 
tuning fork and the image of a bright point 
on the vibrating electrode watched through 
the objective and the stationary eye-picce of 
the microscope. In this way some idea of 
the form of the vibration may be obtained, 
if not too complicated. 

It is further proposed to determine the 
wave produced in electric light transformers. 
An ordinary galvanometer is not affected by 
the rapidly alternating currents as the needle 
does not move quickly enough, but there 
must be a thrill of the needle and if slow 
enough, its presence and form may be seen 
and studied. By attaching a mirror to the 
needle and passing an electric light current 
through the galvanometer coils, the slight 
motion might perhaps displace the beam of 
light enough for the purpose. It is doubtful 
if this can be done in the case of the tele- 
phone, but the subject is not altogether 


hopeless. 
—_>- 


Central Union Telephone Company. 

At the annual meeting of the Central 
Union Telephone Company, last week, the 
report for the year showed an increase of 
2,000 in the number of telephones used, 
making the entire pumber now used 20,245. 
The income for the year increased over 
$100,000 and after paying all fixed charges, 
dividends, etc., the company will place about 
$150,000 in the reserve fund. The capital 
of the company is $6,605,300 ; authorized 
capital, $10,000,000. The officers elected 
were: H. B. Stone, president ; W. 8. Chap- 
man, secretary and treasurer; and Messrs. 
Browne, Cummings, Kelly, Stone, Clowry. 
Wallack,J. Russell Jones, Griggs and Albree, 
as directors. The company pay five per 
cent. annual dividends, and their stock is 
now quoted at 57°4 to 59. 

The corporation is doing business in lli- 
nois, except in the five counties of which 
Cook county is about the center; the State 
of Ohio, except Cleveland and Cincinnati, 
and in the cities of Des Moines, Dubuque, 
Cedar Rapids, Keokuk and Ottumwa, lowa, 
as well as the counties in which they are 
located. 
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Telegraphic Transmission on Long Sub- 
terranean Lines Without the 
Use of Relays. 

\BSTRACT OF A PAPER READ BY HERR 
GRAWINKEL, CHIEF ENGINEER TO THE 
GERMAN POST OFFICE, BEFORE 
THE BERLIN ELECTRO- 
TECHNICAL SOCIETY. 





\s is generally known, telegraphic trans- 
mission is not so easily carried out on long 
ibterranean as on aerial circuits. On un- 
rground circuits of less than 190 miles re- 
tardation phenomena are scarcely noticeable, 
but for greater distances than this, electro- 
static effects become increasingly trouble- 
some, and since the underground telegraph 
system of Germany has assumed large pro- 
portions, the authorities have tried to annul 
these pernicious phenomena in a variety of 
\ For instance, a short path to earth 
has been offered after each signal at either 
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Fra. 1. 


( f the line to the discharge current ; al- 
ternate current working has been attempted, 
condensers have been used to neutralize 
harge of the cable by one of the opposite 
from the condensers. None of these 
metlods—some of which involved the addi- 
t to the ordinary instruments of costly 
cumbersome apparatus, fulfilled the 
desideratum of enabling messages to be 
smitted as quickly and clearly as on 
head circuits of equal length. The most 
ellicacious method was considered to be the 
ployment of relays at every 100 or 150 
s, and even then the rate of transmission 
considerably less than on overhead lines. 
utly an apparatus was devised by De- 
of New York, which, although intended 
iarily for use on long submarine cabies, 
ucd equally suitable for subterranean 
work. By means of the Delany key we 
can, it is true, send Morse signals much 
quicker than has hitherto been possible, but 
| necessitates the employment of complicated 
ratus, liable to get out of order. The 
ineering staff of the German post office, 
refore, who had been ordered to investi- 
the practical value of the Delany device, 
set to work to try and obtain the same tre- 
. in a simpler manner and without 
ring the instruments at present in 
Now, augmentation of the speed of 
transmission depends on realizing three con- 
litions: (1) Decrease of battery resistance ; 
cceleration of the discharge of the cable; 
compensating the self-induction of the 
iving apparatus. It is easy to fulfil the 

( condition, either by arranging the cells 
irallel or by using secondary cells. The 
turbance produced by self-induction is 
nected with the effect of the cable dis- 
charge. The tongue of a sensitively ad- 
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Fie. 2. 


justed relay should fall and close the local 
circuit as soon as the first part of the current 
reaches the receiving end ; but the release of 
the tongue is retarded by the discharge cur- 
rent, and this retardation is prolonged by 
self-induction. To neutralize these. effects 
recourse may be had to an old device pro- 
posed by Maxwell. 

In this arrangement a resistance W, in 
hunt witb a condenser C, is placed between 
the receiving relay R and earth E (Fig. 1). 
lhe resistance must bear a certain definite 
relation to the capacity of the condenser, 
which relation has to be determined by ex- 
periment. The installation of a condenser 
in the first place permits of a more rapid-rise 
of current at the receiving end, since it ful- 
fills during the first instants, of charging the 
functions of an earth. The attraction of the 
tongue of the relay is thus favored. More- 
over, the discharge current of the condenser 
and the ‘‘extra-current ”’’from the line are 
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mutually destructive, and the disappearance 
of the magnetism is thus accelerated. 

In the first experiment with this arrange- 
ment the Berlin-Hamburg cables were looped, 
forming a circuit 272 miles and having a re- 
sistance of 5,151, and a capacity of 150 
microfarads. In the second experiment the 
Berlin-Frankfort cables were looped—lengtb, 
350 miles; resistance, 4,279 ohms; capacity, 
120 microfarads. The resistance of W was 
9,430 ohms, and the capacity of C 20 micro- 
farads. Fifty Tudor accumulators were 
employed, reinforced by 40 primary cells. 
In the first case 300 primary cells arranged 
100 in series and three in parallel were used. 

So far as speed of transmission was con- 
cerned these experiments were satisfactory. 
Representing the ordinary rate of trans- 
mission of Morse signals, without translation, 
by 100, the speed of transmission when a 
shunted condenser was used was 131, or 
nearly 30 per cent. greater. It must, how- 
ever, be remembered that the ratio of W to 
C has to be determined in each individual 
case, so that the use of this method does not 
tend to certainty of transmission, and it may 
derange the working of the line. Attempts 
were, therefore, next made to attain the 
same increase of speed without condenser, 
and this result was finally attained by the 
very simple arrangement shown in Fig. 2. 

In shunt with coils of the relay a variable 
resistance W is placed, and this resistance 
only comes into play when the ‘‘inker” op- 
erates. The effect of this arrangement is to 
accelerate the discharge of the line. When 
the current wave at R has attained sufficient 
strength to work the relay, the Morse re- 
corder A operates. The remainder of the 
wave then divides, some going to E via W. 
The current in R is of course diminished the 
smaller W is made, and the release of the 
tongue is thus hastened. The tongue must 
not, however, be released before a proper 
Morse signal has been recorded, and the re- 
sistence of W must; therefore, be properly 
proportioned.to that of R. 1t has been found 
useful to prolong the effect of the shunt cir- 
cuit, which can be effected by fixing a light 
spring to the lower end of the *‘inker” lever 
so as to hasten the closing of the shunt cir- 
cuit. If this circuit is of too low resistance 
the tongue of the relay is released too soon, 
while if the resistance of W is properly ad- 
justed, the current flowing in R, together 
with the *‘ extra current,” act long enough 
to allow a signal to be produced. 

Favorable results have been obtained with 
this arrangement in transmitting Morse sig- 
nals without translating devices over a sub- 
terranean line connecting Berlin and Frank- 
fort. The relative speeds were: Ordinary 
Morse, 100; condenser and_ resistance 
method, 131; arrangement shown in Fig. 2, 
145. Further tests of this method on under- 
ground lines have shown that Morse signals 
can be transmitted at the same rate as on 
overhead circuits up to distances of more 
than 375 miles, and that on longer an increase 
of speed of 30 per cent. is obtainable, when 
compared to the old device of. fixing relays 
at every 100 miles. Whena line is more than 
625 miles(1,000 kilometres) long it is advisable 
to install midway a relay on the shunt princi- 
ple. One circumstance which contributes in a 
great measure to acceleration of transmission 
is that it is no longer necessary to employ 
such sensitive relays as formerly. Sticking 
of the relay tongue and the consequent 
blending of signals is thus avoided. Re- 
adjustment of the relay is also less frequently 
needed. Let us hope that this new device 
may be equally applicable to the transmission 
of Hughes signals on underground circuits. 


Would do the Best he Could. 


A western newspaper recently received 
the following answer from a person who 
was requested to act as subscription solicitor : 
‘‘From a perusal of your sample copy I 
consider your paper to be a dicknailer of the 
first water ; but, owing to the fact that the 
crops were a failure last year, and the bliz- 
zard in January wiped out the cattle, and 
that the population in this place is only two 
families and a water tank, and one of the 
families is away at the hot springs, and the 
other one, which was only Jed Roach him- 
self, is dead since December, and as, dear 
sir, lam going East, because I have no so- 
ciety exeept freight trains and telegraph 
messages, that do not stop as they pass by, I 
do not think it would pay me to make much 
of a boom for your paper here, even if you 
increased the commission and threw in a 
three-bladed pocket knife. You asked me 
to hand your letter to some other person in 
my town, provided I cannot work for you 
myself. I have no one to hand it to, but I 
will nail it on the water tank when I leave.” 

——__e = e—__—_ 

David Brooks, the inventor of a sys- 
tem of underground electrical conduits, 
whose excellence has been proved by tests 
extending over several years of actual serv- 
ice, has, with the approval of his associates, 
offered his system free to the city of Phila- 
delphia for use within the city limits, 





A Device to Prevent Wires Breaking. 

Last September by the breaking of some 
wires a police patrol circuit in Buffalo, N.Y., 
came in contact with an electric railway 
trolley wire with the result that the instru- 
ments of the patrol system were damaged to 
the extent of several hundred dollars. 

Since then Superintendent Charles Plumb, 
of the Buffalo police electrical department, 
has been engaged in working up a device to 
prevent any more such accidents. His 
scheme is shown in the accompanying illus- 
tration. 

Where the police wires are to cross 
the trolley or electric light wires, he places 
an iron anchor wire on the poles on each 
side of the crossing. This wire is anchored 
to the cross arms of the poles on porcelain 
insulators by being wound around the groove 


in the insulator in such a manner that when 
it is sagged by heavy winds it will work as 
easily as if it were on a swivel. The por- 
celain insulators are fastened to the cross 
arms of the poles by a heavy iron bolt, which 























passes entirely through the cross arm, and is 
fastened underneath by a nut. This makes 
the anchor wire as firm as the pole which 
holds it, and at the same time is a non-con- 
ductor. Now that this is completed the 
copper conducting wire is taken from its 
junction with the ordivary glass insulator 
a few inches from the anchor wire, and after 
allowing about six inches of a loop for ex- 
pansion and contraction, is wound loosely 
around the anchor wire in a spiral form from 
end to end, and fastened at the opposite side 
in the same manner described above. 

This takes the entire strain off the con- 
ducting wire and throws it on the strong 
anchor wire, and the fact that it is so loosely 
wound makes breakage from contraction or 
expansion impossible. In case it breaks 
at its junction with the glass insulator. it 
cannot fall, as it rests on the anchor wire, 
and thus is kept from cortact with the 
heavily-charged wires which may be under it. 


Telegraphic Legal Decisions. 

In Georgia, according to a recent decision 
of the Supreme Court of that State (Western 
Union Telegraph Company vs. Nunnally), a 
suit under the State act of 1887, for the re- 
covery of a penalty against a telegraph com- 
pany for failure to deliver a message in due 
time, is barred within one year from the 
time the company’s liability was discovered, 
or by reasonable diligence could have been 
discovered. 

An interesting decision, involving the 
liability of a telegraph company for a mis- 
take in transmitting a telegraphic message, 
was rendered by the New York Court of 
Appeals in the case of Pearsall cs. The 
Western Union Telegraph Company. It 
appeared that some one on behalf of the 
plaintiff delivered to a telegraph operator at 
Great Neck, without prepayment, a tele- 
gram written on an ordivary sheet of note- 

aper, addressed to T. W. Pearsall & Co., 
i York, telling them to buy 1,000 shares 
of Westerm Union. The message was de- 
livered at the place directed and paid for, 
but the words ‘‘& Co.” had been omitted 
from the address. No person in the office 
of the firm had authority to open a message 
thus addressed, and the telegram remained 
unopened until Mr. Pearsall arrived. In 
the meantime Western Union had gone up 
in price, and when the plaintiff purchased 
the stock he had to pay-a higher rate than if 
it had been purchased at the time he tele- 
graphed. He brought suit to recover the 
amount represented by the advance in price, 
and recovered.—Bradstreet’s. 











The telegraphers’ station agents’ 
strike on the St. Paul road has collapsed. 

.... The German Government announces 
areduction in telegraph rates to 4 cents, 
American money, per message. 

..+- Telegraphic communication in Ber- 
lin, Paris and London was greatly inter- 
rupted last week, owing to the stormy 
weather. 

.... The telegraph and electric lighting 
companies of St. Louis will demand separate 
conduits for their wires which have been 
ordered underground, 

..++ The cable between Angel Island, 
Cal., and Tiburon, was taken up last week 
by the lighthouse tender ‘‘ Madrona,” and a 
new one will be laid as quickly as possi- 
ble. 

..-. The receipts of the test offices of the 
Western Union Telegraph Company for the 
last week are reported as amounting to 
$234,000, being an increase over the corre- 
sponding week a year ago of $23,700. 

..-. The Central District Telephone and 
Printing Company, by its local manager, at 
Warren, Pa., hascommenced suit against the 
Warren Electric Light and Power Company 
to recover damages caused by induction of 
the electric light wires. 

.... A block of Johnston Electric Train 
Signal Company’s stock bas been purchased 
by a syndicate of Boston bankers. The 
company has increased its facilities, and _re- 
ports a good demand for its products, con- 
sisting, aside from the signal, of special 
electric supplies. The stock is quoted at $5 
per share on a par value of $10. 

. An English cable construction com- 
pany has offered the Dominion government 
to lay a submarine cable connecting Sable 
Island with Nova Scotia and operate it for 
10 years for an annual subsidy of $12,000 a 
year, the cable to become the property of the 
government at the expiration of the 10 years. 
The cost of constructing and laying is esti 
mated at $100,000. 

.... A bill has been introduced in both 
houses of Congress to incorporate the Pacific 
Cable Company, to lay and operate a cable 
between San Francisco, Hawaii, Samoa and 
Japan. The company isto have a capital 
of $5,000,000, and the bill provides for the 
payment to it of asubsidy of $200,000 yearly 
for 15 years, and a majority of the directors 
are to be citizens of the United States. 

..-. The fact that the New England Print- 
ing Telegraph Company had its wires work- 
ing all right just afterthe storm, from Boston 
to Providence (as far as they have built), gave 
rise to the suggestion that they lay asubmarine 
cable from Providence to New York. By 
this means it is believed that an efficient 
telegraphic service could be obtained between 
Boston and New York in all kinds of 


weather. 
—__- ao 


Providence Electrical Exhibition. 

The permits for space in the electrical ex- 
hibition to be held in connection with the 
meeting of the National Electric Light Asso- 
ciation, at Providence, R. I., February 17th, 
18th and 19th, have been prepared by Gen. 
C. H. Barney, chairman of the committee 
on exhibits. These permits are to be pre- 
sented to the superintendent of installation, 
who may be found at the exhibition hall 
from and after eight A. M., Monday, Febru- 
ary 16th. 

The committee has arranged with responsi- 
ble parties for cartage, insurance, carpenter 
work, sign painting and wiring, and exhib- 
itors are advised to deal with these parties. 
Their addresses are given in the permit. 
All goods shipped for exhibition should be 
plainly marked with the name of the ex- 
hibitor himself, for instance: ‘‘ John Smith, 
Electrical Exhibition, Union Hall, Broad 
street, Providence, R. I.” 














* * Derby and Chester, N. H., want an 
electric railway. 


* * The Stewart rapid transit bill passed 
the New York Senate, January 28th, by an 
unanimous vote. 


* * Electric street cleaners, operated from 
the overhead electric railway wires, are the 
latest thing talked about in Pittsburgh. 


* * The following directors were elected 
by the St. Louis Electric Supply Company 
at arecent meeting: H. H. Reese, H. C. Scott, 
E. Ruebel and W. L. Scott. 


* * The employés of the Westinghouse 
Electric and Manufacturing Company will 
hereafter be required to work all day Satur- 
days on account of the pressure of orders. 


* * An eastern syndicate has made a bid 
for control of the stock of the Seattle, Wash., 
Electric Railroad, but there is an indisposi- 
tion to accept the price offered or to part 
with control. 


* * The stockholders of the Worcester, 
Leicester & Spencer Street Railway, met 
last week, and accepted the decree of the 
location in the town of Spencer, Mass., 
granted by the selectmen of that town. 


* * The Thomson-Van Depoele Electric 
Mining Company, of Boston, is at present 
making an electric mining pump, which will 
be the largest of the kind ever made. The 
pump will be operated by a special type 
motor of 85 horse-power. The machine itself 
will be horizontal duplex and will pump 
water against a 15,000 feet head, which is 
an unusually high one. 


* * The recent experimental work of the 
Thomson Electric Welding Company is 
very interesting. One of the results is a 
wrought-iron pipe, which, upon test, bursts 
all along except at the weld. Another is re- 
turn bends of iron pipe made to withstand a 
test of 300 pounds, but which withstood 750 
pounds. The machines can successfully 
weld a six-inch pipe. They will yet weld as 
large a pipe as 12 inches. 


* * The Cincinnati Inclined Plane Rail- 
way Company has perfected its bond in the 
sum of $5,000, as required by the Supreme 
Court, and will begin to run its cars through 
to St. Bernard. The bond is to secure the 
Telephone Company in case the final decision 
of the suit between them is in its favor, and 
damages are awarded it. The line as thus 
extended is the single trolley, against which 
an injunction was in force, as to that part of 
the line beyond the Zoological Gardens, 
until the case got into the Supreme Court. 
The Telephone Company is understood to 
desire an early hearing of the case in the 
Supreme Court, but as yet has made no formal 
application to take the case out of its order. 


* * President Whitney, of the West End 
Company, Boston, says: ‘‘ The statements 
that have been made concerning our in- 
creased expenses by reason of the recent 
storms have been very much exaggerated. 
We operate about 160 electric cars, of which 
about 20 are on the Boylston street route, 
and only on this route were any motors dam- 
aged. The increase in our gross earnings 
this month, notwithstanding the storms, is 
more than all the damage or increased ex- 
penses sustained by us and the Thomson- 
Houston Company, which maintains the 
electric equipment, combined. Our new 
large cars are carrying from 30 to 50 per 
cent. more passengers than the cars they 
replace. Our gross income is still increasing 
as compared with last year by more than 
$1,000 per day, but concerning this we shall 
make a full statement to the Railroad Com- 
missioners at our hearing to-morrow.” 
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Standard Underground Cable Company. 


Theannual meeting of the Standard Under- 
ground Cable Company was held January 
27th at the company’s offices in the Westing- 
house building, Pittsburgh. It was well at- 
tended by the stockholders, there being nearly 
9,000 shares of stock represented. Mr. George 
Westinghouse, Jr., was elected president, and 
the following gentlemen were elected as direc- 
tors: George Westinghouse, Jr., Mark W. 
Watson, John H. Dalzell, Robert Pitcairn, 
Joseph W. Marsh, James H. Willock and 
H. 8. Sweitzer. 

The annual report of the board of directors 
was exceedingly gratifying to the stock- 
holders. It showed that the company’s 
business for the year 1890 amounted to $917, 
946.62, representing an increase of 50 per 
cent. over the business done in the year 1889. 
The net earnings for the year 1890 were 
$201,913.78, or a little over 20 per cent. on 
the entire capital stock; two dividends ag- 
gregating $30,000 were paid during the 
year, leaving the net addition to surplus ac- 
count $174,913.78, The company’s net sur- 
plus on December 3ist, 1890, was $315,- 
735.85, 

The raw materials used by the company 
during the year were as follows: 342,549 
pounds of cotton and jute yarn, 1,625,209 
pounds of copper, 1,853,538 pounds of lead. 

During the year 1890 the company added 
84 new customers to its already large list, 





A Perretr Evectric Moror INSTALLATION. 


and its business covers a wide range of terri- 
tory. The markings on Johnson’s com- 
mercial chart of the world show that the 
company’s business is not limited to the 
United States, but extends to Mexico, South 
America, Europe, Africa, Asia, China and 
Japan. 


Trolley Systems and Snow. 

So much has been said about the trolley 
system of electric street cars, and so many 
reckless assertions made of its fuilure in case 
of storms, etc., that the following testimony 


from the Boston Journal of the way it 
worked in Boston during the recent snow 
may be of interest and value: 

‘* Every one wants to know how the street 
cars got along—not those which are drawn 
by horses, for their slow movements in such 
times of storm are well enough known—but 
those which the mysterious electricity pro- 
pels. Well, the trolley system has now had 
about every test which winter can devise, 
and it has come off triumphant. Wet snow 
and dry snow, water on the tracks and ice 
on the wires; they have all had their in- 
niogs. Yesterday’s snow, which deposited 
itself on both rails and wires, was of the wet, 
sticky variety; but the electrics ran all day 
with comparative indifference to it. Even 
the six-wheelers made their accustomed trips 
with entire regularity and without much 
delay. The sweepers and the new plows 
performed their functions to the delight of 
everybody. There has not been a storm this 
winter that has so slightly affected the run- 
ning of the Cambridge electrics. And the 
same may be said of the Boston lines.” 





One Perrett Motor’s Work. 


The Elektron Manufacturing Company, of 
Brooklyn, about four months’ ago, made an 
interesting electrical power installation in 
New York city. Ata desk manufactory in 
Fulton street, a 10 horse-power Perrett 
motor placed in the basement operates a 
pump used for raising water to a tank on 
the roof ; a fan for ventilating and keeping 
the cellar dry; a buzz saw for cutting lumber 
for making packing boxes; a passenger 
elevator and a freight elevator, both of 
Frisbie manufacture. The freight elevator 
is not shown in the illustration. Current at 
110 volts is supplied from the Edison station 
in Pearl street. The motor runs at 600 rev- 
olutions per minute and is equipped with 
Perrett self-feeding carbon brushes and self- 
oiling bearings. It runs entirely free of 
sparking and requires a minimum of atten- 
tion, one filling of the bearings lasting a 
week. 

The compact appearance of the whole 
outfit is clearly indicated in our illustration. 
It is just the kind of a plant to effectually 
demonstrate the supreme advantagesof sta- 
tionary electric motors over steam power. 
No room is wasted, scarcely any care is 
needed, the installation is safe and compara- 
tively inexpensive. 

The Perrett motors are making a name for 
themselves as the embodiment of simplicity, 
economy and compactness. 
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The Edeo Storage Battery System, 
We are informed by Mr. D. H. Bates, 
vice-president and general manager of The 
Accumulator Company, that the negoti- 
ations which have been pending for 60 days 
between his company and The Eckington 
& Soldiers’ Home Railway Company, of 
the District of Columbia, have resulted jn 
the execution of a satisfactory contract for 
the equipment of the new G street branch 
of that road with six storage battery cars. 
The Eckington & Soldiers’ Home Railway 
Company was one of the first street car 
roads in the United States to adopt elec. 
a as a means of propellingits oars, and 
the Thomson-Houston system of trolley 
wires installed several years ago upon that 
road, extending from Seventh street and New 
York avenue in Washington, D.C., to Eck- 
ington and the Soldiers’ Home, in the north- 
eastern part of the city, has been one of the 
most widely known and successful in the 
country. Congress, however, will not per- 
mit the railway company to erect any more 
trolley poles, particularly in the heart of the 
city. It became necessary, therefore, for 
the Eckington Company to look around for 
another system for its extension or branch 
from New York avenue and Fifth street, via 
the Pension Office and G street to Fifteenth 
street, opposite the Treasury Department, in- 
cluding a proposed extension to the Capitol. 
Col. George Truesdell, the president of 
the Eckington and Soldiers’ Home Railway 
Company, has been for several months ex- 
amining into various systems of electrical 
propulsion, and finally concluded upon the 
Edco system as one fully meeting all the re- 
quirements of his company in the premises. 












































Said to be Aimed at Electric Street 
Railways. 


Mr. Briets has introduced the following 
bill in the Texas legislature as an amend- 
ment to chapter 3, title 17, of the penal 
code of the State: 

Section 1. Be it enacted by the legislature 
of the State of Texas, that chapter 3, title 17, 
of the penal code of the State of Texas be 
amended by the addition of the following 
article: 

Article 677 a. If any person shall inten- 
tionally break, fell, cut or tear down, mis- 
place or in any other manner injure any 
electric light or telephone wire, post, ma- 
chinery, or other necessary appurtenances 
to any electric light or telephone line, or in 
any way willfully obstruct or interfere with 
the electric current on the said electric light 
wires, or with the transmission of messages 
along said telephone line, he shall be pun- 
ished by confinement in the penitentiary not 
less than two nor more than five years, or by 
fine of not less than $100 or more than $2,000. 

Section 2. The great necessity for this 
amendment creates an imperative public 


necessity and seca: eg and requires the 
constitutional rule that bills be read on three 
several days in each house, be pave Br ers 
and the same is therefore suspended, and 
this act to take effect and be in force from 
and after its passage, and it is so enacted. 
Introduced in the house January 16th and 
referred to judiciary committee No, 2. 


The Edco system is the invention of Mr. 
W. W. Griscom, the president of the Elec- 
tro-Dynamic Company, of Philadelphia, 
the initials of which title serve to form the 
word ‘‘EDCO.” The Accumulator Com- 
pany some time ago made a close working 
arrangement with the Electro-Dynamic 
Company in order to avail itself of the best 
possible ome for motive power and light- 
ing, the Electro-Dynamic Company having 
proved to the satisfaction of the officers and 
experts of the Accumulator Company that 
its work, both in construction and design, 
was of a high order of excellence. 

The cars for the Eckington and Soldiers’ 
Home road are being manufactured by the 
J. G. Brill Company, of Philadelphia, and 
will be upholstered and finished in hand- 
some style, lighted by electricity, equipped 
with the Edco system of motors and gear- 
ing, the gearing running in oil with dust- 
tight covers for motors, and with a sufficient 
number of ‘23 M” type accumulators, 
made by the Accumulator Company, to 
accomplish an average speed of eight miles 
an hour, and a maximum speed, when de- 
sired, of 15 miles an hour. 

The Brill Company has promised the cars 
for the last of March, and they will be 
equipped and installed in running order 
within about 60 days thereafter. The fac- 
tory of the Electro-Dynamic Company !§ 
being run three nights a week in order to 
keep up with its orders for dynamos, motors, 
gearing, switches, etc. : 

The six storage battery cars which the 
Accumulator Company is under contract to 
persed to the ore eae Rallwey 

‘om , are rapidly approaching comp: 
San aad will - delivered and installed 
some time next month. 
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An Important Industry. 

The varied and useful products of the 
Crosby Steam Gauge and Valve Company, 
of Boston, are so well known to electric 
light companies in this country and abroad 
that no attempt will be made here to give a 
notice in defail. Among the instruments 
and appliances solely manufactured by the 
company named, the Crosby steam engine 
indicator, pop safety valve and steam press- 
ure gauge are probably the most familiar 
to electric light managers and superinten- 
dents; and the fact will be conceded that 
these appliances play an important part, 
respectively, in the steam plant equipment 
of an electric light station. 

A visit was made recently by the writer to 
the factory of the Crosby Company at Bos- 
ton, where several hours were pleasantly 
passed in observing the processes of making: 
the products in the several departments. 
‘he main building of the factory is three 
stories high, not including a basement. The 
building is an attractive one, being of faced 
brick with granite foundations and window 
cappings of brown freestone. Dimensions 
of building are 125x45 feet, with an L, 
107x48 feet. The basement floor is concrete, 
as are also the ground floors of the adjoining 
buildings belonging to the company. The 
factory offices occupy a large space in the 
northeast corner of the first floorin main 
building. These are spacious and well ap- 
pointed, and combine all the modern appli- 
ances for comfort and convenience. Part of 
the first floor is devoted to the manufacture 
f the Crosby pop valve. 

In the rear of the same floor is an extensive 
lepartment, equipped with massive and ex- 
pensive machinery, where the celebrated 
Crosby single bell chime whistles are made 
ind tested. In a separate room, just off the 
valve department, is the valve testing room, 
where all valves are tested and adjusted 
under steam before being passed to the 
shipping department. 


Crospy-MEApy Pop Sarety VALVE. 


Second floor front, is the tool department, 
where special tovls are made for the various 
kinds of work manufactured in the factory. 
In the same room is made a variety of 
boiler fittings, comprising water gauges and 
gauge cocks and also boiler test pumps and 
gauge testing apparatus. The appliances 
made in this and every other department 
are separately and thoroughly tested. Speci- 
ally designed machinery is used in the test- 
ing work, and every precaution taken to en- 
sure absolutely reliable instruments. In 
testing the gauges, the workmen performing 
this labor are supplied with automatically 
controlled pressure, independent of each 
other’s bench, thus greatly facilitating the 
work, and ensuring perfect accuracy of the 
instruments. The system is controlled solely 


ELECTRICAL REVIEW 


by this company. In the same department 
is also a novel and remarkable apparatus for 
testing vacuum gauges. Withit no diffi- 
culty is experienced in getting 30-inches vac- 
uum. So simple and easy is the modus 
operandi of this testing machine, that it can 
be operated by a child; yet the results ob- 
tained are absolutely accurate. The Crosby 
Company is the patentee and sole manufac- 
turer of this invaluable machine. 

The patent pressure gauge testing apparatus 





CrosBy STEAM ENGINE INDICATOR. 


is also made in this department. This con- 
sists of a series of weights acting on known 
areas through the medium of oil, which is 
forced into thespring of the gauge. This 
standard of testing pressure gauge is recog- 
nized by engineers as infallible, and is 
rapidly coming into general use among those 
who cannot afford the expense or room for a 
mercury column. 

The large department occupying the front 
of the third floor is devoted to the manufac- 
ture of the Crosby improved steam engine 
indicator, one of the most important of the 
company’s products. Here will be found 
many skilled and experienced employés con- 
stantly at work on special orders for electric 
light companies, engine and steamship 
builders, navies, technical schools and en- 
gineers. This little instrument has been 
ably termed the stethoscope of the steam en- 
gine, and no engineer’s outfit is considered 
complete without it. A large proportion 
of the orders for this instrument come from 
engineers who desire to attain the highest pro- 
ficiency in their calling, and to such the 
company makes special terms which enable 
almost any ambitious engineer to become 
the owner of one of these invaluable 
instruments, 

Also on the third floor, and adjoining the in- 
dicator department, isthe marine clock room, 
where several expert artisans are engaged in 
fitting up various grades of clocks for loco- 
motive, marine and engine use. Nearby is 
another department where a busy lot of men 
are makiog revolution counters and fire de- 
partment supplies. In the rear end of the 
third floor is the lubricator department, 
where the popular and reliable Crosby sight 
feed lubricator is manufactured in large 
quantities. 

Passing from the ‘‘ bee-hive” departments 
of the factory, through the offices, thence to 
the basement, the visitor is greeted with a 
cheery sight. A suitable part of the base- 
ment is neatly and comfortably fitted up as 
quarters for the company’s employés. Itis 
divided off into reading and writing rooms, 
lunch room and lavatory, all furnished with 
modern improvements. In the reading 
room is a handsome library, supplied with 
choice and instructive books, and files of 
nearly all the leading electrical papers and 
illustrated journals, Writing material, chess- 
men and checkers are at hand. All these 
enjoyable features are at the disposal of the 
employés outside working hours. These 
are only a few of the many good things 
which have been contributed by the company 
to enhance the comfort and well being of its 
employés. The general deportment and 
appearance of the employés in their respec- 
tive departments will go far to show the 
good results arising from the excellent 
policy pursued by the company toward its 
workmen: The men are rarely late, and 
during working hours are attentive to their 
respective duties. Wherever met, they are 


neatly dressed, polite and cheerful. They 
have an organization known as the Crosby 
Steam Gauge & Valve Company’s Mutual 
Aid Society, the principal object being to 
relieve its sick or disabled members. Each 
workman subscribes 25 cents per month, 
and the company contributes an amount 
every month equal to the aggregate sum sub- 
scribed by the members. 





Electric Wiring in Philadelphia. 

A circular issued by the electrical depart- 
ment of the Philadelphia Fire Underwriters’ 
Association contains much interesting in- 
formation in regard to electric lighting. It 
says there are over 5,000 buildings in the city 
wherein electric currents are used for light 
and power purposes. Of this number, 287 
buildings (seven of which are dwellings) 
have their own apparatus, the latter varying 
in size from a 20 light to one of 4,000 lights. 
The number of lights furnished by these 
private plants aggregate 80,258 incandescent 
and 3,325 arc lights. One store contains 
482 arc lights. Thereare 15 public stations, 
distributing electric currents to all sections 
of the city, furnishing thousands of lights 
and power to dwellings, churches and other 
classes of buildings. The electric motors in 
use are of acapacity ranging from 1 to 30 
horse-power, and are being rapidly intro- 
duced as a more ready motor in place of 
steam and hydraulic power in propelling 
machinery. 

All of the different systems of electric 
lighting invented are or have been given 
every opportunity to operate their respective 
apparatus, and, wherever consistent with 
safety, approvals were given for use in in- 
sured buildings. In innumerable instances, 
where no insurance was held on buildings, 
when electric lighting was introduced, con- 
tractors were required to install the work in 
accordance with the underwriters’ require- 
ments and subject to the approval of the 
latter’s inspector. No insurance loss oc- 
curred in any building in the city during the 
past year from fire where the cause could in 
any way be attributed to electric wires. 

In reference to lessening the danger in the 
introduction of electric wires and the use 
and handling of the light appliances, the cir- 
cular says: 

‘‘Experience has proven that no perfect 
insulation can be maintained with the cus- 
tomary method of installing electric wires, 
where either the conductors or the covering 
are exposed to mechanical injury or deteri- 
oration from affecting influences that may 
arise, more especially when wires are con- 
cealed in inaccessible places. A like expe- 
rience with others no doubt suggested the 
invention and introduction of an interior 
conduit of insulated material which may be 
secured to the building, and allowing the 
wires to be drawn in and laid free in the 
tubes, thus protecting the conductors from 
injury, and preventing any outward fire that 
might occur from any abnormal currents or 
severing ofa wire. This new appliance has 
been largely used in this city the past year, 
and where the system has been continuous 
has proven to be, in our opinion, the best 
method yet devised for installing electric 
light wires.” 





A Right Honorable Electrician of 
Kentucky. 

The current number of The Appeal, an 
Afro-American newspaper, issued simultane- 
ously in Chicago, Louisville, St. Louis and 
St. Paul, contains a likeness and sketch 
(written by himself) of D. H. Wilds, the 
electrician of the Louisville Courier. Journal 
building. In the course of the article he 
says: ‘‘I was reared in Versailles, Wood- 
ford County, Ky., and when about eight or 
nine years old came to Louisville, Ky., 
where I have since resided. My first experi- 
ence in earning a livelihood dates back 18 
years ago, when I went to work in the 
Courier-Journal office, where I have been 
employed continually ever since. I have 
slowly but surely climbed to the right honor- 
able and lucrative position of electrician of 
the Courier-Journal building. I have in my 
charge 240 incandescent and 14 arc lamps, 
and handle them with the same ease that a 
girl would handle her doll bavy.” 
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BIGHT AL EWS 


— The capacity of the Water, Light 
and Power Company, of Superior, Wis., will 
be doubled. 

—— The Gilliland Electrical Works, at 
Adrian, Mich., will commence the manufac- 
ture of dynamos soon. 








— Out of 8 electric light circuits in 
Jersey City, the storm of last week left only 
one in working order. The city was in 
darkness. 


—— Charles H. Warner has filed a bond 
in the sum of $10,000, conditional for the 
establishment of an electric light plant in 
South Bend, Wash., within 90 days. 


—— The Stroudsburg, Pa., Electric Light 
Company will extend its service to East 
Stroudsburg. To accomplish this its capital 
has been increased from $15,000 to $30,000. 


— The Edison Electric Illuminating 
Company, of Cincinnati, have recently pur- 
chased a large plot of ground, and will erect 
a five story building. The ground cost over 
$65,000. 

—— The gas company in Oshkosh, Wis., 
has decided to withdraw from competition 
with the Electric Light and Power Company 
in the matter of street lighting. The wards 
will all be lighted by the latter. 


—— The habitual roysterer is opposed on 
principle to having the electric wires put 
underground. The telegraph poles are an 
enormous help to him in getting home at 
night.—Somerville, Mass., Journal. 


—— The officers of the Edison Electric 
Illuminating Company, of Philadelphia, for 
the ensuing year are these: President, Fred. 
Prime; vice-president, Samuel B. Huey, and 
secretary and treasurer, A. V. Sloan. 


—— The New Britain, Conn., Electric 
Light Company, at their adjourned annual 
meeting, voted to increase their capital stock 
from $60,000 to $80,000, the present stock- 
holders to get the preference on the new 
stock. 


—— In accordance with a vote of the 
stockholders of the Rutland, Vt., Electric 
Light Company, the capital stock of the 
company has been increased from $50,000 to 
$100,000. It is divided into 5,000 shares 
of $20 each. 


—— Sealed bids will be received by Jef- 
ferson Rainey, mayor of Belleville, Ill., up 
to Saturday, February 14th, 1891, at noon, 
for the purpose of lighting the streets of the 
city of Belleville, during the next fiscal year, 
with electricity. 


—— The Doherty Bros. new foundry, 
at Lowell, Mass., is lighted by electricity 
and the machinery operated by a 20 horse- 
power electric motor. This motor also sup- 
plies the forced draft for the melting furnace 
and operates a 10 ton crane. 


— The directors of the Brookline, 
Mass., Gas Company have voted to remove 
their plant to Brighton, Mass., and have 
authorized an issue of $350,000 first mort. 
gage, five per cent., 30-year bonds, principal 
and interest payable in gold. Sales of gas 
show an increase of 12 per cent. Electric 
light constitutes one-quarter of all sales, and 
has largely increased during the year. 


—— Through a technical error, the electric 
light franchise of Lebanon, Mo., is invalid. 
In the meantime the plant has been put in 
and the progressive city has enjoyed the 
lights for a month. A new election on 
the outlay will be held. soon, and a dis- 
honest cuss in that town says, ‘‘ We've got 
the lights, boys, let’s vote the proposition 
down.” That man would rise out of his 
grave to steal his own tombstone.—<t. Louis 
Chronicle. 
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Small High Class Motors. 

In the early history of electric light and 
motor construction, small motors and dy- 
namos did not receive the attention that was 
given to those larger and then more impor- 
tant sizes ; consequently, a great number of 
inefficient snfall motors have been put on the 
market. It requires greater care and more 
profound knowledge of the science of elec- 
trical engineering to design and construct a 
highly efficient motor or dynamo, say one- 
cighth horse-power, than is necessary to 
design and construct one of ten horse-power 


or larger. The latest candidate for popular 





New Bain Moror-Dynamo. 


favorin this direction, is the result of the 
efforts of Mr. Foree Bain, of Chicago. The 
motor-dynamos are manufactured and placed 
on the market by the Bain Electric Manu- 
facturing Company, 47 and 49 South Jeffer- 
son street, Chicago. 

In detail the fleld magnets and armature 
cores are stamped of the best soft sheet iron; 
the sheets of the field magnets, in which 
there are no joints, are then varnished and 
held together by a stud in each side, this 
stud also passing through a cast iron guard 
on either end. This guard answers as a 
means for making the motor ‘‘ iron clad” and 
it also carries the two bearings. The shaft 
is made of the best Stubbs steel ground 
true on centers. The armature is Siemens 
core with Peccinotti projections. The wind 
ing is Bain’s modification of Fréelich. The 
commutator is large and solidly made, the 
brushes being made of a patent material re- 
sembling carbon. The advantages claimed 
for this little motor are: 1st. It is an effi- 
cient motor or dynamo, and may be used as 
either. 2d. There are no joints in the field 
magnets which are laminated, there is a 
double magnetic path and the armature runs 


‘‘end on.” 8d. The field coils are placed as 
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near to the. armature as possible; all the lines 
of force of the field coils are concentrated in 
the core; there are no radiating magnetic 
lines of force, and the machine is ‘iron 
clad.” 4th. Best mechanical construction, 
the bearings do not require oil or grease or 
lubricant of any kind, the machine is self- 
contained, no nuts, bolts or screws to be- 
come loosened. 5th. Highest possible effi- 
ciency and lowest speed consistent there- 
with ; acme of durability and strength. 

Machines of this type are carried in stock 
from one-twelfth to one horse-power, and 
they are wound for battery work from two 
volts to 25 volts, and for 110 volts current 
and constant current for 64 and 10 am- 
peres., 
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The Ongley Electric Register and Signal 
System. 

This most complete and efficient apparatus, 
described in our last issue, is, in a quiet way, 
making many friends for itself owing to its 
reliability and the general satisfaction it is 
giving. A representative of the ELECTRICAL 
REVIEW accompanied Mr. C. M. Woolcott, 
the superintendent of the Ongley Electric 
Company, to the factory of the F. J. Kalden- 
berg Company, in East Thirty-third street, 
this city, where the Ongley system has been 
in operation for some time. 

The registering instrument is placed con- 
veniently in the main office, where it is easy 
of access and examination. One night- 
watchman is employed in the building, and 
he is compelled to turn in his signals while 
patrolling the building, from 26 stations. 
These signals are printed on the tape and 
furnish a perfect record of the time of each 
visit to each station. 

The system includes a fire circuit which 
may be operated from any one of the 26 
stations, A signal of fire notifies the en- 
gineer, those in the office, and sets ringing a 
ten inch gong placed on the outside of the 
building. 

The device for stopping the engine is one 
of the most interesting and valuable features 
of the system. The signal was given from 
one of the stations, the hydraulic valve, 
which forms a part of the system, was set 
in motion, and in 20 seconds the 125 horse- 
power engine came to a dead stop. All this 
was done with 35 pounds hydraulic pressure 
on the valve. 

When it is known that part of the ma- 
cbinery in this factory is used in turning 
lathes for making pipes, ivory turning ma- 
chinery, button machines, shell saws, metal 
punches, drills, rubber grinding mills and 
calendar presses, it will be seen that in case 
of an emergency arising when it would be 
necessary to quickly stop the engine, the 
Ongley device is of inestimable value. 

The engineer in charg? is highly pleased 
with the Ongley system, and stated to the 
writer that it had not given him the least 
trouble. He uses it at noon and night in 
shutting down his engine from any part of 
the building he may be in at the time. 

—__-—>-+______ 
Essick Printing Telegraph. 

The New England Printing Telegraph 
Company, operating under the Essick pat- 
ents, have recently built a line of their own 
from Providence to Boston. This was done 
with the expectation of getting permission 
to erect poles and do business in Boston. 
They had no doubt about getting such per- 
mission, and after they did get it they made 
preparations to continue the 
line into the city. They got 
the poles all ready, took a 
long term lease of a building 
in the city to use as offices, 
and are now ready to com- 
plete the line. 

Mayor Mathews, however, 
in a communication to the 
Board of Aldermen, dated Jan- 
uary 26th, uses this language: 

**Ugly rumors are afloat 
concerning the methods used 
to procure the passage of the 
, order granting a location to 
} thiscompany. The president 
of the Massachusetts company 
admitted to me that a mem- 
ber of the board of police for 
the city of Boston was inter- 
ested in the stock of one com- 
pany or the other, and it is 
reported that this gentleman 
has been active in advocating the cause of 
the company with members of the present 
board.” 

Police Commissioner Osborne, the gentle- 
man hinted at in the Mayor’s letter, has 
come out in an open letter defending himself 
and denying that anything wrong has been 
done. He says the company is capitalized 
at $1,500,000 and that he holds but 25 shares 
at $50 par value each. 

President Dole, of the New England 
Printing Telegraph Company, says: ‘‘I think 
Mayor Mathews intends to do just what is 
right and his only idea in this matter is to look 


out for the best interests of the city.” There 
maybe a controversy over the right of the 
city to revoke the franchise already given to 
the company, 


The “Spring Clip” Cut-Out. 

The Emerson Electric Manufacturing 
Company, 513 Elm street, St. Louis, are ex- 
ploiting the cut-out illustrated herewith. 
They call itthe ‘spring clip” and claim 
that it canuot rattle loose, and that the con- 
tacts are umple and reliable. The design is 
neat and elegant and we are informed that 
the price is low. 

As will be noticed from the illustrations, 
the fusing devices and method of fastening 
on the cover are novel, and in point of con- 
venience would be hard to excel. The fuse 
wires are simply hooked under the spring 
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clips, which are conveniently placed on the 
cover and are of such shape as to hold the 
fuse until the cap is pressed into the cover, 
when the spring clips are flattened against 
the bottom of the base, clamping the fuses 
firmly and securing perfect contact without 
danger of breaking or cutting the fuses. The 
cover is locked into the base by twisting it 
slightly to the right, where it engages two 
contact catches. It is easily detached from 
the base, for the purpose of fusing, by a re- 
verse twist to the left. 

No screws are necessary to retain the 
cover in position, as the tension of the spring 
clips presses firmly against the contact 
catches, and by meaas of a simple provision 





it is rendered impossible for it to rattle loose, 
however severe may be the vibration. The 
outside line wire clips are of new and con- 
venient design and are calculated to give a 
large contact surface and great range for 
different sizes of wire. 

The time required to fuse this cut-out is 
very short; by actual trial over 10 of the 
spring clip cut-outs have been fused to one 
of the screw-and-washer kind. No screws 
have to be loosened and tightened, therefore 
no screw-driver or other tool is required, 

—_>-— 
Berlin Iron Bridge Company. 

The business of the Berlin Iron Bridge 
Company, of East Berlin, Conn., has in- 
creased so rapidly in the last few years that 
the stockholders deemed it advisable at the 
annual meeting,January 19th, toincrease the 
capital stock from $125,000 to $300,000. 
The entire increase has already been sub- 
scribed for by the present stockholders. 
The additional capital will be used to im- 
prove their plant at East Berlin, and the 
company will immediately put up a new 
building 80 feet wide by 600 feet long, and 
expect to have it equipped with machinery 
and in running order by July. 

During the past few years this company 
have been compelled to run their works day 
and night during the greater portion of the 
time, but with their improved facilities they 
will be able to do 25 per cent. more work 
than they have been doing and not run their 
plant over 10 hours per day. They have 
shipped during the past year 8,000 tons of 
iron work, consisting of iron bridges, iron 
buildings and iron roofs. Their sales 
amounted to nearly $1,000,000, and their 
work was put up in nearly every State in 
the Union. The company now have regular 
established agencies in San Antonio, Tex.; 
Binghamton, N. Y.; Buffalo, N. Y.; Pitts- 
burgh, Penn.; Raleigh, N.C.; Dayton, Ohio; 
Enterprise, Miss., and Omaha, Neb. 

The prosperity of the compapy is attested 
by the great and increasing demand for their 
work from all parts of the country, and by 
the fact that the large inerease in the capital 
stock was fully subscribed for by the pres- 
ent stockholders, 
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Weston Electrical Instrument Factory. 


A systematic factory in Newark is that 
recently equipped by the Weston Elec- 
trical Instrument Company, at 116 William 
street, for the manufacture of the delicate 
measuring instruments which have spread 
Professor Weston’s rame and fame more 
widely than any other of bis numerous and 
valuableinventions. His voltmeters and am- 
meters are in every college of importance in 
the land, and are looked upon as standards 
by manufacturers of electrical machines an< 
by electric light and .ower companies. The 
machines possess great range and are deli 
cate in sense of measurement, without being 
fragile or easily disarranged. Then, too, 
they are portable and handsome, but the 
point which makes them valuable in the 
hands of unscientific workers in the field of 
electricity is that they are all ‘‘direct-read- 
ing,” and no mathematical calculations arc 
necessary in.connection with them. They 
are as easy to read as a clock or a steum 
gauge. The work on some parts of the decli- 
cate instrument is as nice as that upon the 
works of a watch, and the company uses 
considerable fine machinery made by Sloan 
& Chase, of Newark, and designed for 
watch factories. Besides these machines, 
are many of the Brown & Sharpe Company’s 
most improved tools and several from the 
shops of Gould & Eberhardt, of Newark. 
Every tool is the best that money can pro- 
cure, and nothing is lacking in the equip- 
ment of the shop. Fifty hands are em 
ployed and more will be added as soon as 
the equipment is completed. Much of the 
work, such as magnet winding, is done by 
young women, who operate the improved 
winding machines. The tool room of the 
shop is a marvel of neatness and perfection 
in system and detail, while the tools, gauges 
and jigs are as fineas can be made. A great 
deal of study has been directed by Professor 
Weston to make the meters as light as pos- 
sible consistent with strength, and alumi- 
num is employed wherever it can be util- 
ized. Among the new instruments in course 
of construction is a station ammeter for 
alternating currents. Itis an entirely new 
instrument, and one of great value to all en- 
gaged in operating stations for lighting with 
this current. 


Western Railway Business of the; 
Thomson-Houston Company. 

The railway department at the Chicago 
office of the Thomson-Houston Electric 
Company reports the sale of au increased 
equipment to Union Depot Street Railway 
Company at St. Louis, Mo., consisting of 
sixteen 30 horse-power double motor trucks 
and 80 horse-power generators. The power 
station of the Union Depot Railroad Com- 
pany, at St. Louis, is perhaps the largest one 
in the United States, with the exception, 
possibly,of that of the West End Street Rail- 
way Company, at Boston, Mass. The Union 
Depot power station is equipped with two 
500 horse-power, one 300 horse-power and 
one 150 horse-power Corliss engines, and 
twenty-six 80 horse-power generators, of the 
Thomson-Houston manufacture. From this 
station is operated the Union Depot Street 
Railroad system, the Mound City lines, and 
one or two additional lines will also be oper- 
ated from this same station. ; 

They also report the sale of a 28-car equip- 
ment for the Street Railway Company, at 
Little Rock, Ark. Arrangements have been 
perfected by which this will be one of the 
tinest and most completely equipped electric 
street railway plants in the United States. 
A handsome brick power station will be 
constructed and equipped with the best 
Corliss type of engine that can be had. The 
Thomson-Houston Company intend to make 
this plant a model one in every respect, and 
their previous reputation is a safe guarantee 
that this will be carried out. 

The Thomson-Houston Company also re- 
port the sale of an extensive electric railway 
equipment to the Street Railway Company, 
at Marquette, Mich., and likewise small in- 
creases to several other street railway com- 
panies in the West. 








~_>- 

Superintendent of Telegraph Kinsman, 
of the Wabash Railroad, reported re- 
cently that somebody had stolen from the 
company “about half a mile of copper wire 
on a ‘ live’ electric light circuit,” 
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Improved Screw Machine and Turret 
Lathe. 

The screw machine and turret lathe, here- 
with illustrated, are manufactured by the 
Garvin Machine Company, New York. They 
comprise their latest designs in this class of 
lathes, of which they manufacture a very 
complete line. 

The screw machine is known as their No. 
8 size, and is 14-inch swing, 41% feet bed. It 
is arranged with power feed and automatic 
stop. The foot rod and connections are 
placed on the front of the lathe for conveni- 

nce in handling. The feed is tripped by 
means of an adjustable dog, carried on top 
of the turret slide. The spindle runs in 
omposition boxes, and has a 114-inch hole 
its entire length. The outer end of spindle 
is threaded for chucks, or is made with auto- 
matic spring chucks and wire feed. The 
pring chucks used are of new pattern, which 
have no end motion when gripping stock. 

The turret is 8in. diameter, with eight 
itgin. holes for tools, and has a movement 
if 12in. The cross slide is made with rack 
or screw feed, and with stop for each tool. 

The head is made as shown, with back 
rears Or with plain cone, or back gears and 
friction clutch. The friction clutch head 
idmits of changing instantly from fast to 
slow speeds, or stopping, as desired. This 
is particularly valuable when using large 
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dies, or when different parts of the work 
vary largely in diameter. 

This machine is also made with extra large 
spindle, when desired, which gives a 214in. 
hole in spindle or 14gin. hole with wire feed 
and spring chuck. The pan for chips is es- 
pecially large, and has side extension where 
chips accumulate, with oil pot at end, where 
it is not liable to become clogged. The 
countershaft has self-oiling boxes, with 
friction pulleys 14in. diameter, 4in. face. 
The weight of the machine, complete, is 
1,600 pounds. 

The turret lathe is designed for all classes 
of work where oil is not required. It is 
made with the same heads, spindles and tur- 
ret as the No. 3 screw machine, and with 
plain chuck, spring chuck or wire feed. It 
is also made with draw-in chuck operated by 
hand wheel back of the spindle. It is 16in. 
swing, and the bed is of open pattern with 
Vs. The cross slide and turret block are 
clamped with a hand wheel as shown. The 
countershaft has friction pulleys 14in. 
diameter, 4in. face. The weight of this 
machine, complete, is 1,400 pounds. 

pititenstiallibai aati 
Manicipal Lighting. 

The decision of the Supreme Court of the 
State in the Peabody electric lighting case 
was something of a surprise to the people 
who had expected, after the court’s state- 
ment to the legislature last Spring, that it 
would give the right to cities and towns by 
common law to manufacture gas and elec- 
tric light for local use, says the Boston 
Advertiser. The court does not go that far, 
but it has now, by these two declarations, 
placed the municipal lighting matter on ex- 
actily the same basis as municipal water 
supply stands to-day, viz, that the legisla- 
ture may authorize cities and towns to em- 
bark in the enterprise, In accordance with 





this situation, several towns either have 
done so, or are about to petition the legisla- 
ture to erect lighting plants, issue bonds on 
them and sell light to their citizens. 

Right here the legislature will be met 
with the question of whether it shall pass 
a general Jaw, applicable to all municipal- 
ities, or in each case as presented decide 
whether or not the circumstances will war- 
rant giving this authority. Several 
of our city newspapers have already 
indicated an opposition to allowing 
our city government any such au- 
thority, though Mayor Mathews 
directly supported itin his inaugural 
message. Governor Russell did not 
go so far, though leaning that way. 
He is known personally not to favor 
this idea, although in a measure 
bound to support it, as it found a 
formal indorsement in the State plat- 
form upon which he was elected. It 
is safe to say that very large pressure 
will be brought to bear upon the 
legislature ; not only by those inter- 
ested in the gas and electric com- 
panies doing business in Boston, but 
by many conservativepeople against 
allowing our city goverment neither 
to use such a law to terrorize the local com- 
panies or to create such a channel of political 
patronage and influence as a municipal light- 
ing plant would probab- 
ly prove under a Demo- 
cratic city council. 

On the other hand, 
thereisa general feeling 
that in many of the 
smaller cities and larger 
towns, which either do 
not haveelectric and gas 
lighting facilities, or if 
they do, pay largely for 
very ordinary service, 
such municipal plants 
could be run to thebene- 
fit of the community 
and be honestly con- 
ducted. Such places, 
if they ask the legis- 
lature for permission, 
will be likely to obtain 
it, especially as the op- 
ponents of the idea say 
that a fair trial of itin a 
few places would fur- 
nish the best argument 
against allowing the 
practice to become 
general. They think 
that no matter how poor the service or high 
the price that such places pay now, they would 
find no improvement under a system of mu- 
nicipal control. They may well remember 
that in some of the towns it is not solely fol- 
lowers of Bellamy who wish to try municipal 
lighting, but hard headed business men who 
have given the subject careful thought. 

The bill which passed the lower branch 
of the last legislature and was smothered in 
the Senate, provided for the purchase of ex- 
isting plants on a fair cash valuation. Some 
opposition will be shown to the adoption of 
this principle in individual cases. Towns 
ask why they should be obliged to buy pri- 
vate business risks, and think that if munic- 
ipal lighting is to be so expensive and 
wasteful as its opponents claim, the present 
companies can easily compete with the new 
system. And even if this is not so, they say 
that nomoralobligation 
exists for the purchase 
of existing plants. For 
all this, in towns where 
they exist now, some 
provision may be made 
for their acquisition by 
the public, especially as 
the tendency of public 
ownersbip would be to 
restrict the field of pres- 
ent corporations. At 
first itwasproposedthat 
towns and cities should 
only be allowed to man- 
ufacture light forpublic 
use, but if the new de- 
parture is begun it will, 
in practically every 
case, include the selling 
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A New Keyless Socket. 

We illustrate herewith a new keyless 
socket, the ‘‘ Electrix” which is just being 
brought out by the Star Electrix Company, 
of Philadelphia. This socket is made to fit 
any lamp and contains nothing in its make- 
up but porcelain and brass. It is easily 
wired and considered very neat in appearance. 
This enterprising firm continue to add new 
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things every few weeks and already have 
quite a complete line of electric lighting sup- 
plies, such as 5 ampere and 10 ampere 
single pole switches, 25 ampere double 
pole switches, key and keyless sockets, 
insulating joints, gas attachments, ceiling 
cut-outs and branch and main cut-outs. 





Tropical American Telephone Company. 

The Tropical American Telephone Com- 
pany are receiving letters from numbers of 
their old customers, to whom samples of the 
new Tropical American Telephone Com- 
pany’s export sets have been sent for trial, 
all stating that they are much pleased with 
the new telephone sets and not only com- 
mending the reduced price, but also the new 
*phone and transmitter, in both of which 
some important improvements have been 
made. The testimony is universal that they 
give perfect satisfaction and the new magneto 
bells also receive many compliments. Orders 
are being received from Japan, India, Aus- 
tralia and Africa, as well as increased de- 
mand from old territory in Central and 
South America, Mexico and West Indies. 
The Tropical Company has already obliged 
the Boston Fire Department and Paine’s 
Furniture Company to surrender and dis- 
continue further use of the ‘* Hyne’s” or 
‘*Williams’” drop, and many others now 
using their drops may expect notice to 
quit. 

—_—_ ese —— 
Pennsylvania Traction Progress. 

An electric railway line is projected to 
run from Dawson, Penn., to Juniata, a new 
coke town near Connellsville, Pa., taking in 
the towns of Vanderbilt and Liberty. James 
Cochran, the millionaire coke operator, and 
Col. A. J. Hill, a wealthy citizen of Dawson, 








of light to citizens for 
home and commercial 
purposes, 

The way in which the first steps are taken 
in this matter will have much to do with the 
growth of the idea in our State, and the pres- 
ent indications are strongly that nc general 
law will be passed, but that the individual 
communities will present their petitions, 
enough granted to give a fair trial to a plan 
which, if it can anywhere be worked suc- 
cessfully, will find its best opportunity in 
the large towns of this State, with their 
crowded but intelligent population. 


Fie. 2.—Garvin’s New Turret LATHE. 


are the head of the movement. The capital 
stock of the company will be about $200,000, 
and Messrs. Hill and Cochran head the list 
of subscriptions with $50,000. The line will 
be the largest yet built in the coke regions. 
It is also reported that Connellsville and New 
Haven capitalists will erect a motor line to 
connect those towns next spring. The stock 
will be about $100,000. 
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ELECTRIC CLUBS. 


New York Electric Club. 

The important fact is communicated to us 
from Bridgeport, Conn., that the large fire 
bell which has done service in that city for 
the past 17 years, was cracked while the 
alarm of fire was being sounded when T. B. 
Doolittle’s barn was burned a short time ago. 





Franklin Electrical Society. 


This is a Society recently organized by a 
number of young men interested in elec- 
trical science. A number of interesting 
papers have already been heard, and several 
discussions of valuable subjects held. Rooms 
have been taken at 289 to 241 East Fifty- 
seventh street, this city, where meetings will 
be held on the second and fourth Fridays of 
each month. 


Massachusetts Electrical Engineers’ and 
Mechanics’ Association. 

At the last Meeting of the Massachusetts 
Electrical Engineers’ and Mechanics’ Asso- 
ciation, held in Boston, the following gen- 
tlemen were elected to honorary member- 
ship: C. L. Edgar, William H. Atkins and 
William A. Hill, of the Edison Electric 
Illuminating Company, and Sidney B. 
Paine, William H. Francis and A. R. Bush, 
of the Edison General Electric Company. 


Wisconsin Electric Club, 

The Club at its regular session, January 
22d, listened to a lecture by Prof. W. 8. 
Johnson, on the subject of heat regulation. 
The history of the art was briefly touched 
upon. The noted French electrician, Du- 
moncel, was given the credit of having in- 
vented the first electrical device for control- 
ing temperature. After the lecture, the 
members of the Club were invited to the en- 
gine room of the Loan and Trust building, 
where the air compressor and other auto- 
matic ports of the apparatus are situated. 
Every part of the heat regulation of the en- 
tire building was shown to beautomatic. An 
interesting part of the exhibition was the 
testing of the alarm device by which the en- 
gineer is notified of any error in the work- 
ing of the system. Oneof the members of 
the Club went into one of the rooms and 
tampered with the thermostat. Instantly a 
loud alarm was sounded, and the engineer 
at once located the meddlesome intruder. 


oo oe 
West End Street Railway Company, 
The West End Street Railway Company, 
of Boston, were given a* hearing by the 
Massachusetts railroad commissioners, Janu- 


ary 20th, on a petition for authority to in- 
crease the capital stock. Prentiss Cum- 
mings appeared for the petitioner, and Moor- 
field Storey for certain remonstrants among 
the stockholders. 

Mr. Cummings said tbat the last increase 
of stock has been principally used to retire 
the floating debt. An elaborate detailed 
statement was submitted, showing how this 
money had been spent, and an hour of cross- 
examination of various officials of the road 
was used upon this statement. 

The items in this statement were as follows: 








Track COmStrEction. .......ccccccccccees $138,333.97 
Difference in value of new tracks over 
Ciniaiedd piticee ese pened .eancoeees 418,808.25 
CODER DOGNTG. ce cvcivcsescocccvesesss 1,308, 175.64 
OMI cc cc cccccovcsoceccccccesacsce 64,064.4 
Electric construction.......... -. 1,890,380.56 


Additions since Sept. 30th, 1890. . 
Decrease, real estate and horses. ... 


Total to Nov. 30th, 1890..... ........ $3, 998,865.34 

The statement in addition showed that 
there is $2,000,000 of stock yet to be issued, 
but that the increase in property, for which 
there is a floating debt, is such that if this 
amount were issued and the floating debt 
taken up there would be but $128,310.48 
unexpended. 

The new construction, for which 
capital is required, is as follows: 
Central power station..............05..... $1,200,000 
East Cambridge power station. .... .. 650,000 


new 






Line construction and equipment. . 500,000 
Track reconstruction........ a ee 500,000 
PT ID caseccced ssevescccse «. 250,000 
TRSGRTES CREB oc 0000 coneccvccccen:ceccccces 2.400.000 


SE call de hsertis seu thddnun caddie’ $5,500,000 

The balance sheet of the company, also 

submitted to the commissioners, is of date of 
November 30th, 1890, and shows: 


ASSETS. 





Total fixed property account $15,805,689 

GUE GIBTE cc ccsccccesccsecccesseseecces 1,435,571 

SIL ni: cidscdininbinidasuecamardivns $17,241,261 
LIABILITIES. 

I 5.5 coccsercectsctsonere os $9,900,000 
SPOR BORER. ccc cscoscsescorcvevccecocees 8,250, 
Morvquee i cccctedenteceseemmeotad en 784,000 
Fi g debt (notes payable, $2,095,748)... 2,952,530 

SENS aa Se TSE ae es $16,886,530 
GR ccc cs ccccsscbecdvscscssconpocspcoces 354, 





















The Complete Electrical Con- 
struction Company, 24 Cortlandt 
street, New York, is installing a 350 light 
incandescent plant in the Philadelphia Club's 
house, at Long Branch, N. J. A 40 horse- 
power boiler and 35 horse-power engine will 
be used. 

The Western Electric Company, 
Chicago, is issuing its 1891 catalogue of 
hotel annunciators, bells, pushes, and other 
house goods. It is a handsome pamphlet of 
112 pages, is well and profusely illustrated, 
appropriately bound, and the reading matter 
is brief and to the point. 

The Edison Manufacturing Com- 
pany, Orange, N. J., are sending out a 
most complete and excellent catalogue, 
describing the Edison-Lalande battery. It 
is folio size and profusely illustrated. The 
testimonials alone should result in producing 
large sales of this splendid battery. 

The Energy Manufacturing Co., 
1115to 1123 South Fifteenth street, Philadel- 
phia, are sending out a new catalogue of 
their patent hoisting devices and other me- 
chanical specialties. The illustrations and 
descriptive matter lead one to decide that 
these devices are simple and effective. 

J. Jones & Son, formerly connected 
with Pearce and Jones, inform us that they 
have bought out the entire plant of the late 
firm of Chapin and Thompson, at 602 and 604 
West Twenty-second street, New York, and 
that they will carry ona general electrical 
manufacturing business at this address, 
Messrs. James Jones and James Jones, Jr., 
are both gentlemen of wide experience in 
their line of business, and with the well- 
wishes of their many friends, among whom 
the ELECTRIGAL REVIEW counts itself, will 
doubtless win complete success, 





The Electrical Commissioners of the 
District of Columbia invite communications 
from firms interested in electric cables, con- 
duits, subways, etc. Also upon the subject 
of municipal electric lighting, electric trans- 
mission of power, etc. Communications 
received until March 1, 1891. Personal 
interviews cannot be granted at present. 

Address, ELECTRICAL COMMISSION, 
Room 30, District Building, Washington, D. C. 


TELEPHONES. 


I am prepared to negotiate for a few de- 
sirable patents on Telephones and Telephone 
Apparatus. Send copy of patent, with terms. 


FRANK E. KINSMAN, 


RAILWAY AND ELECTRICAL SPECIALTIES, 
Equitable Building, New York, U.S. A. 


IF YOU have anything pertaining to electric 
machinery you want to sell, send us the de- 


scription. 


I F YO U want anything pertaining to electric 
machinery, send us your inquiries. 


FRANK RIDLON & co., 


Dealers in New and Second-Han 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 














MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 

















BRANCHES : === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 








ELECTRICAL REVIEW 
PAISTE REQUESTS YOUR ATTENTION! 


FEB. 1st, PRICES GO AWAY DOWN ON THE 


od PAISTE SNAP SWITCHES. be 


ADDITIONAL DISCOUNTS ALLOWED TO ALL. 


WHOLESALE SUPPLY HOUSES, RETAIL SUPPLY HOUSES, CENTRAL STATIONS, 
CONTRACTORS, ELECTRICIANS. 


RETAIL YRIcHEs 
Are now what wholesale were in 1890. Wholesale are 
write and be “ Shocked” with the quotation you receive. 
Remember all get additional discounts allowed, whether ordered 
through the Supply Houses or Manufacturers. 


=x. TT. PAISTEH, 
1201 MARKET STREET, PHILA., PA. 


EXPERIENCED Electric Light, Power TNE LAW 


and Traction Manager requires situa- 
Double Cylinder Battery. 


ation. Address : 
Surface of 


negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
other open cir- 





Just 











Foreign and American Experience, 












Care of ‘‘ELEcTRICAL REVIEW.” 


WANTED. 


One to take charge of the electric light 
and power department of a large electrical 





company, including correspondence, closing cuit cell. 
of contracts and the business in general con- Weigh care 
nected with such a department. Must have fully these ad- 
had considerable experience in the electric Vantages. 





light business, as well asa thorough business 


training. 
Address, A. L. F., 


Care of ‘‘ ELEcTRICAL REVIEW.” 


Its sale has steadily increased for ten years. 


LAW TELEPHONE C0., 


Sole Makers, 


87 JOHN STREET. NEW YORE. 


NATIONAL ELECTRIC LIGHT 


ASSOCIATION. 
Providence, February 17th to 19th, 1891. 


The Convention of this Association will be held in 
Providence, R. I., February 17th to 19th, for which 
occasion the Michigan Central—‘‘ The Niagara Falls 
Route ’’—will make a rate of one fare and one-third 
for the round trip, on the certificate plan, i. e., you 
pay twenty-two dollars Chicago to Providence, and 
receive a certificate which will enable you to pur- 
chase a return ticket at seven dollars and thirty- 
five cents. 

The cost of Sleeping-car berth each way will he 
—" and a half, between Chicago and Wor- 
cester. 

These rates will apply to delegates, members of 
+ ne families, or friends who desire to accompany 
them. 

The Chicago delegation, after a careful consider- 
ation of the advantages offered by the various lines, 
has selected the Michigan Central, and will start 
from Chicago on their North Shore Limited Ex- 
press, leaving at 12:20 noon. Sunday, February 15th, 
which train is due to arrive in Providence at 7:35 
o'clock the next afternoon. 

The service on this train is unsurpassed, it being 
a solid vestibule train equipped with buffet, library, 
dining and sleeping cars, and in fact every con- 
venience that the most exacting traveler could wish, 
thus insuring a most enjoyable tri 

Delegates from Waster ities are cor- 
dially invited to come to Chicago to join 
the Chicago Delegation, 

Certificates to enable you to secure the reduced 
rates will be sent to you upon application to the 
undersigned. 

While the committee are very anxious to have al 
Western delegates join them and go on this train, 
it might be well to state that the tickets at this rate 
will also be accepted on the Fast Atlantic Express 
of the Michigan Central, which makes through con- 
nection via the New York Central & Hudson River, 
Boston & Albany, and New York, Providence and 
Boston Railroads, arriving in Providence at 11:25 
A M. the second day. 

In ordering sleeping car accommodations, state 


VENTILATING FANS OF EVERY DESCRIPTION, 
ae = the number of —— in your party and number of 


oxteeet berths desired. ddress, 


L. D. HEUSNER, 
Pass. and Ticket Agent Michigan Cent. R. R. 
67 Clark St., CHICAGO, ILL. 








Address, for Circular of Styles and Prices, 


JARVIS B. EDSON, 
87 LIBERTY STREET, NEW YORK. 
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INDEX OF INVENTIONS FOR WHICH LETTERE 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON JANUARY 27, 1891. 








445,161 Automatic time stamp; Henry A. Chase, 
Boston, Mass. 

445,176 Electric arc lamp; Joel A. Hayes, Carson 
City, Nev. 

445,207 Electro-magnetic motor; Nikola Tesla, 
New York, N. Y., assignor to the Tesla Electric Co., 
same place. 

445,217 Thermal cut-out; Albert Barrett, Kansas 
City, Mo. 

445,220 Coin-controlled electric coil; Edward J. 
Colby, Chicago, Ill. 
ne Electric cable; John C. Reilly, Brooklyn, 


445,253 Electric cut-out; John S. Potter, Newton, 
Mass. 

445,295 Electric bell; John F. Wollensak, Chi- 
cago, Ill. 


445,306 Circuit controiler and alarm; Chas. M. 
Woolcott and Albert E. Wilmot, New York, N. Y., 
assignors to Thos. W. Robertson and Chas. E. Ong- 
ley, both of same place. 

445,308 Motor truck for cars; John A. Brill, 
Philadelphia, Pa. 

445,310 Electric switch; Geo. Cutter and Chas. 
G. Armstrong, Chicago, Ill. 

445,841 Electric guest call; Alexander Striemer, 
Sleepy Eye, Minn. 

445,362 Cut-out. 445,363 Electriccut-out. 445,364 
Key for electric cut-outs. 445,365 Electric cable 
connector; Sigmund Bergmann, New York, N. Y 

445,374 Manufacture of carbon filaments; Wm. 
M. B. Keen and William F. Haarmaun, New York, 
N. Y., assignors of one-fourth to Egbert Le Fevre, 
same place. 

445,409 Turn-out for electric railways; Rudolph 
M. Hunter, Philadelphia, Pa., assignor, by mesne 
assignments, to the Thomson-Houston Electric Co., 
Boston, Mass. 

445,422 Secondary battery; Chas. F. Brush, 
Cleveland, O., assignor to the Brush Electric Co., 
same place. 

445,425 Galvanic battery; Walter A, Crowdus, 
Memphis, Tenn., assignor to J. W. Allison, trustee, 
same place. 


445,442 Telegraph key; John Doggett, Plain 
City, O. 
443 448 Regulator for dynamo-electric machines; 


John H. Holmes, New-Castle-on-Tyne. England. 
445,475 Telephone; Eloy Noriega, Mexico, Mex. 
445,479 Electric connection for track wiring; Sid- 

ney H. Short, Cleveland, O., assignor to the Short 

Electric Railway Co., same place. 

445,499 Electric motor; William M. Dresskell, 
Brainerd, Minn. 

445,515 Conductor switch for electric railways; 
Frank J. Sprague and Johan F. 8. Brauth, New 
York, N. Y. : 

445,521 Commutator brush . holder for electric 
motors; Geo. H. Condict, Philadelphia, Pa., assignor 
to the Electric Car Co. of America, of Pennsylvania. 
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REMINGTON 


has set the copy for writing 
machines for 15 years. 
It is to-day the 


STANDARD 


and expects in the future, 
as it has in the past, 

to lead all others 

in adding improvements 

to what will always be 

the true model of a 


TYPEWRITER 


Wuckoff, Seamans & Benedict, 
$27 BROADWAY, NEW YORK. 















D. . KULP, 


LANCASTER, 


Pa. 


Models, 
Drawings, 
Ete. 


f FBox 345. 





ELECTRIX SWITCH. 


ELECTRIX SPECIALTIES. 


Endorsed the World over by Users. 


Simple. Reliable. [ndestructible. 


DEALERS REPORT QUICK SALES. 


CORRESPONDENCE INVITED. 


THE STAR ELECTRIX C0., 


1820 Wallace St., Philadelphia, Pa, 
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RAILWAY 


PEEDED: WIRES 


Experience has demonstrated the necessity for 
the Best /nsulation on Feeder-Wires. 


THEDEST ISNOT TOU G0 


eT, Se. eee re 


SIMPLEX 


we Le 


SJ BES Te 


a ] 
WITNESS THE FOLLOWING: 


West Enp Srreet Ramway Co., l 
Boston, Mass., March 13, 1890. 
SivpLeEX Exectrican Co., Boston, Mass.: 

Gentlemen: In regard to your inquiry concerning my opinion 
of the Simplex Wires, I would say that during the last year we 
have used a great many miles of the larger sizes, principally thc 
0000, and it has given excellent satisfaction. There has been nc 
case, to my knowledge, of trouble arising from these wires. 

The general appearance and workmanship of the wire are 
first-class, and I consider it equal to any wire, and superior to most 
wires, for overhead work. Yours truly, 

F. S. PEARSON, 
Chief Engineer Steam and Elect. Dept. 





No. 0000, B. & S. G. 
RRR 


Send for Estimates to 


SIMPLEX ELECTRICAL C0, 


620 ATLANTIG AVE., 


Boston, Mass. 


A. C. POND, Prest., A. F. MASON, Gen. Mangr. 





SUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & E.zecrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


YY) ELECTRIC LIGHT WIRE, 


eA MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
; RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


te an Factor, 67 STEWART STREET: PROVIDENCE, B. 


Standard Electrical Test Instruments. 
AMMETERS AND VOLTMETERS 


FOR DIRECT AND ALTERNATING CURRENTS. 


QUEEN'S NEW PORTABLE TESTING SETS 


ACCURATELY ADJUSTED. PRICES, $75 TO $126. 


Ammeters and Voltmeters Repaired and Recalibrated. 
Send for Catalogue 1-66 of Electrical Test Instruments, 


warn C0., PHILADELPHIA. 
ayEN GLASS op 


OF PITTSBURGH, PA. 
















MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPTED TO ALI. SYSTEMS, 


129 BROADWAY, NEW YORK. 


WAVERLY PLACE 


AVE 


} SIXTH 





iT 
PITTSBURGH, PA 





F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 


18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 


THE PATENT FOR THE UNITED STATES 
for a glowing lamp which has been introduced to 
the public for years and is acknowledged to be of 
very favorable construction, is for sale on the most 
acceptable terms, or royalties may be sold. Please 
address offers to 

Ho. 9982, care HaasensTEIn & VoGuer, A. G., 
Berlin, S. W., 19. Germany. 


THE CREATEST 


POROUS CUP BATTERY 


IN THE WORLD. 


NO 2. 














Lis) Norwaylron Frame 


ELECTRIC BELL 


1S THE 
-CHEAPEST AND BEST. 
sea fort Cena of SEND FOR CIRCULARS. 
Other Electrical Goods. | THR LECLANCHE BATTERY 00., 
& CO., 
testis te. 7 NEW YORK. 





* 632 ARCH ST., PHILA. 








xiv ELECTRICAL REVIEW February 7, 189] 


+t NMMOoOULDINGS & 


FOR ELECTRICAL WORK, IN ALL KINDS OF WOOD. 








Office and Storehouse: Factories: 
550 and 552 West 38th Street n ep en en ung 0. Elizabeth, Wirt Co., W. Virginia, 
NEW YORK. Large Stock Aly says om Hand. and NEW YORK. 








S== GENUINE TELEPHONES FOR EXPORT. =~ 


THE TROPICAL AMERICAN TELEPHONE CoO.. 


MAGNETO \ ” Sole Authorized Exporters to South America, Central America and West Indies. 


pe AMERICAN BELL TELEPHONES, BLAKE TRANSMITTERS AND MAGNETOS. 


OLD SWITCHBOARDS AND MAGNETO CALL BELLS 


For Sale Gheap and Taken in Exchange for New Ones. 


A Platinum Pointed “‘ Chicago’’ Magneto Telephone Set for $17.00. A New Magneto Telephone 
Set, complete, like cut, for $15.00. Tropical American Telephone Sets and Universal Long 
Distance Sets. W. E. Co. Standard Switchboards and New Williams Standard Switchboards in 
ea all the different styles and sizes. 


Box PATENTED TELEPHONIC APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRICES. 


Bend for New Catalogue, Price List and Pamphlet, to 


NEW YORK OFFICE, 18 CORTLANDT STREET, or BOSTON OFFICE, 95 MILK STREET. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WW iIkFeE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 



































DE 4 Man 99 wa x 
ges PATENT “KK. LINE WIRE 7 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT 


























AGENTS FOR WHY BUY YOUR SUPPLIES OF THE 


om SOUTHERN ELECTRICAL SUPPLY COMPANY, 


e) Sy 
ay 823 LOCUST STREET, ST. LOUIS, MO. 


TRADE MARK. 


Wires, Tape and Cord, Because their Stock is Complete. Shipments not Delayed. Prices not High. 


Candee Wire, || ELECTRIC LIGHT AND RAILWAY SUPPLIES A SPECIALTY. MOTORS AND DYNAMOS. 
ALL KINDS OF PORCELAIN GOODS. KEY SOCKETS TO FIT ALL SYSTEMS. 


NASSAU ELECTRICAL SPECIALTIES. 


CAPSULE BATTERY.) ELECTRICAL BELL OUTFIT. | Electric Alarm Thermometer. 


(Patented Aug. 19, 1890.) 
























\ 
i 


Ng 
Ve H 




















(Patented Aug. 19, 1890.) (Patented Aug. 19, 1890.) 
— 
NZ Ne This thermometer sounds an alarm 
SMALLEST EFFECTIVE BATTERY | —— a pig iw temperature rises above 
The Simplest This battery is | OF falls below any required point. 
IN EXISTENCE. and Most Com- notconnected by | ———— } 


; It is designed for use in Of- 
wires and canby | goes, Schools, Hospitals, Liv- 
withdrawn and | ing Rooms, Baths, Breweries, are) 
replaced by the | Factories and all places where uly 
user instanta- | the maintenance ofan equable — 
temperature is desirable. 
concealed in the S= 

Power Constant. See i ey = It can be arranged to sound at an 
— ee my CSSary- distance from at aie ps | 
can thus be used as an infallible guard 


Sample by mail, $7.70. Gk .. aL against fire. 


WASSAU ELECTRICAL €0., 19 Park Place, New York. 


plete Portable 
PERFECTLY DRY. | Beil outst in tne 
market. The bell 
is operated by 
the Nassau Cap- 





Does not Require Wiring. 
Never Polarizes. — ee 





neously when a 








E. M. F., 1.07. Current, 2.20 amperes. 


=~ ACTUAL SIZE. >——> 








renewal is nec- 

















Mi) 
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THE EVANS SYSTEM OF DRIVING DYNAMOS 


RUNNING CONSTANTLY<SINCE NOVEMBER, 1/889. Jamestown Exxctric Licut anp Power Co., 
JAMESTOWN, N. Y., Feb. 1, 1890. 
Evans Friction Coxe Co., Boston, Mass.: 

Gentlemen—I take pleasure in replying to your request that I 
should give you my experience relating to the use of the Evans Fric- 
tional Pulley for the driving of dynamos. Onthe 14th day of November 
last, we commenced the use of your pulley on a Thomson-Houston L, D. 
Are Dynamo, and after two and one-half months’ trial, I can assure you, 
a rx! has been most satisfactory to us. We have recently placed : 

0 rush Dynamo on the opposite side of the same fly-wheel ; both 
machines are running perfectly. The great advantage derived is in Also Manufacturers 
being able to throw any machine in or out of gear without interference and Patentees of Cone 
with other dynamos running from same shaft. It has many other Pulle as per cut 
advantages to recommend it, namely: There is positively no slipping ulleys, r ’ 
of belts, economy of space, also economy in cost of belts. ‘The bearings Which have been in 

ave less pressure than those operated by the usual method. I consider 
=< your system a success, and were we to build another station, we would successful operation 
ae oe - Evans Frictional Pulley on each and every dynamo. Ihave for over three years, 

== much pleasure in recommending your system to the management of all 
Electric Light and Power Stations. transmitting from | to 

CHARLES W. GRANT, Presvenr. 50 Horse-Power. 
Jamestown Electric Light and Power Co. 














WE GUARANTEE LESS PRESSURE ON THE BEARINGS, FOR THE SAME POWER, THAN BY ORDINARY BELTING. 


Address, THE EVANS FRICTION CONE COMPANY, 85 Water Street, Boston. 


THE ELEKTRON MFC. CoO., 


79 and 81 WASHINGTON STREET, BROOKLYN, N. Y., 
MANUFACTURERS OF 


Perret Electric Motors#Dynamos 














LAMINATED FIELD MAGNETS, HIGH EFFICIENCY, 
LOW SPEED, FULL POWER. 
Motors of any size for any purpose. Factories equipped throughout with Electric Power. 


Isolated Plants for Incandescent Electric Lighting. 











CHICAGO, ILL., C. M. Barclay, 205 Canal St. BALTIMORE, MD., W. W. Donaldson, 215 N. Calvert St. 
WASHINGTON, D. C., J. U. Burkett & Co., 1409N.Y. Ave. ST. PAUL, MINN., F. J. Renz, 327 Minnesota St. 
NEW ORLEANS, LA., George Baquie, 140 Gravier St. PHILADELPHIA, PA., Cleverly Electrical Works, 1018 Chestnut St. 


Gingiaw Paced Wie Ce Blegtic ells and all About Then. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPR. 


NEW YORK INSULATED WIRE Co., 


R. E. Gatiamsr, Secretary. ‘anufacturers, 
3, Gomme Cat Manner a op! BROADWAY. NY. BY Ss. R. BOTTONE. 





























| PHOSPHOR- -BRONZE | 


hanceeesmmeeatooees A Practical Book for Practical Men. 


THE PHOSPHOR BRUNZE SMELTING CO tM NITED 
a~ S12: AR PHILADELE Pa USA 





ORICINAL Ma: 


WITH MORE THAN [00 ILLUSTRATIONS. 








THE SECOND EDITION. REVISED. 


rica Bell Telenhone (OM)I.|PRIcE, - - so cTs. 


95 MILK ST., BOSTON, MASS. SENT POSTAGE PREPAID TO ANY ADDRESS 
ON RECEIPT OF PRICE. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 


174,465, and January 30, 1877, No. 186,787. :. a 

The Transmission of Speech by all known forms 

ofELECTRICSPEAKINGTELEPHONES infringes 5 
the right secured.to this pres rb by the ve 

patents, and renders each dual user oftele- 

phones, not furnished by it or its licensees, re- 13 ; PARK ROW, 

sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. P. 0. Box 3329, NEW YORK, 
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The United States Electric Lighting Company, 


(WESTINCHOUSE ELECTRIC CO., Lessees.) 





Are and Incandescent Isolated Electric Light Plants. 





AUTOMATIC DYNAMOS. PERFECT DEVICES. 





More than 1,000 Plants in Operation in Mills, Hotels, Office Buildings, Theatres, Etc. 








MOTOR. | 


General Offices: EQUITABLE BUILDING, 120 Broadway, New York. 


NEW U. 8s. 





ELECTRIC MOTORS AND GENERATORS. 





Direct Current Generators and Motors for all purposes. 


1-8 horse-power 


up to any power desired, and of any required E. M.F. Superior in 


Design and Workmanship, and Unequalled in Efficiency. 





SEND FOR NEW U. S. CATALOGUE ON INCANDESCEN? 


LIGHTING AND MOTORS. 











“~WVWhy Don’t Yow’’ 


SEND FOR 


OUR NEW CATALOGUE? 


DUST PROOF BELLS. 
DAISY SPARK COILS. 
NEW DINING ROOM PUSH. 


We have “‘kicked”’ the bottom out on prices. 


STA NIZE YY & EA LI, 
32 & 34 Frankfort St., New York City. 


THE LEHIGH VALLEY 
HYDRAULIC ERESSES. A REQSOTING CO. 


PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, he, WORKS, PERTH AMBOY, WN. J. 














WATSON & STILLMAN Offloe, Foot of Washington Street, JERSEY CITY, & 3. 
210 East 43p STREET, New Yonx Crrv. ou Croceoted Te umber, Uaderroand Conduite, Tele 


Specias Attention to Electrical Work. 


OUR ZINE OF E*LAIN MILLING MACHINES. 


Rack or Screw Feed, wo, 4% 
Geared or Plain. 











‘THE GARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY ann MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application.) NEW YORK. 





T. C. WHEATON & CO. 


FLINT GLASS MANUFACTURERS, 
Millville, N. J. 


INCANDESCENT BULBS, 
GLASS TUBING, Eto, Ete. 


We make small Battery Jars and 
Insulators of different kinds for 
parties furnishing their own mould. 








CORRESPONDENCE SOLICITED. 





LECTRIC 
CONDENSER 


We. Mansuait, 
MANUFACTURER. 


Standards a Specialty. 
Rooms 2and 4, 
University Building, 
New York. 








Chicago, Milwaukee & St. Paul R’y. 


Electric Lighted and Steam Heated Vestibuled 


Trains, with Westinghouse Air Signals, between | 


Chicago, St. Paul and Minneapolis, daily. 

Electric Lighted and Steam Heated Vestibuled 
— between Chicago, Council Bluffs and Omaha, 

aily 

Through Vestibuled Sleeping Cars, daily, between 
Chicago, Butte, Tacoma, Seattle and Portland, Ore. 

Solid Trains between Chicago and principal 
— in Northern Wisconsin and the Peninsula of 

ichigan. 

Daily Trains between St. Paul, siupeapels and 
Kansas City via the Hendrick Route 

Through Sleeping Cars, daily, between St. Louis, 
St. Paul and Minneapolis. 

The finest Dining Cars in the World. 

The best Sleeping Cars. Electric Reading Lamps 
in Berths, 

6,106 miles of road in Illinois, Wisconsin, Northern 
Michi een Iowa, are Missouri, South Dakota 

orth Dakota. 
ciaaiin First- Class. 


First-Class People patronize First-Class Lines. 
a mts everywhere sell ha ne over the 
waukee and St. Paul Railway. 





Sigourney [jrills. 


IMPROVED. 





Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List ‘‘ B.” 


The Sigourney Tool Co., 


HARTFORD CONN. 


SU von ROW 
FOR THE 
ELECTRICAL REVIEW. 
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E"ARADAY GCARBON Co... 


FLEGTRIG LIGHT G 





ARBONS, 





PITTSBURGH. PA 





ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
Catalogue of Standard Test Instru- 


W.R.OSTRAND 
195 s 197 —— 8T., 


Electric ma y Meohan 





THEE. § GREELEY & CO. —— 
Gano T Dey St., New Yora. De Ealb Ave., 
BROOKLYN. 
mething New! The most useful Send for Illustrated 


patented improve- 
ment in drillpresses 
for years is applied 


One, two, three, and 
spindle drills for 


t work. 


fae Yann, co. 


SPEAKiNaTY Es ISTLES, 
UNGIA va Belis. 








Man ufactu rers — 














SENS | TIVE 


ROYCE & MAREAN, 


DEALERS IN 














indles driven Over 1,000 in use. 
single, endless Buy the latest and ELECTRICAL APPARATUS 
lightener and i chine eae ‘ 
ys, tightene : : 
ble speeds Pro- an atafogue of fine | Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard's Hotel, WASHINGTON, D. 0. 


Dwight t Slate Machine Co. 


HARTFORD, CONN. 








— SS TES SSS" 


PARKER-RUSSELL MINING # MFG. 60. 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Looust St. Booms 807 and 308. 
ST. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 





weenaee & Moen-Mfg. Co., 


Wenerrr ets MASS. 


be IRON * STEEL 


MANUFACTURERS OF 





lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 
The Standard with all Telegraph and Telephone Companies. 


h Service, our patent wire, e 


Since the first introduction of the Electric Telagrapl xpressly manufac- 
ion as regards strength, evenness of quality, and 


mired for — pugeame, has filled every requ 


e uctive ca 
send for ~—y Lists and descriptive pamphlets, and ‘“‘Hand-book of Wire in Electric Ser- 
tice.’? Sent free on application, 


. New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
(07 & 109 LAKE 8ST. 





GIVES 
MORE 
POWER 
USING 
LESS 
WATER 
THAN 
ANY 
OTHER 
WHEEL. 












“Prices are low yet quality tells.” 


A Corliss Engine 


well designed and thoroughly built, 
is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 

a high ideal of what their engines should be, 
and invite their customers to say what they 
are. If you want an engine and never have 
| seen one of these, write for descriptive circular. 


THE LANE & BODLEY CoO., 
CINCINNATI, O. 


Send FOR CaTavocue. 


JAMES LEFFEL & Co. 


SPRINGFIELD, O.. on 110 LIBERTY ST., N.Y. 





WATER WHEEL, 








18 Fulton Street, Brooklyn, N. Y. 





H. BE. & C. BAXTER, 








Writing for Catalogues, Information or Prices, YOU 


WILL CONFER A FAVOR on both the ADVERTISER 


HEN and the PUBLISHER by mentioning the fact that you 


saw the advertisement in the ELECTRICAL REVIEW. 
FOR ALL SYSTEMS. 
Prompt Shipments. Write for Prices. 
W. H. CORDON & CO., 


ELECTRIC LIGHT AND POWER SUPPLIES, 
SIMPLEX WIRES. 115 Broadway, New York. 


The Burton Electric Heater ‘Electric Railway Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the g ti which is actually LESS than that 
of coal burned in a stove on a car. 

“They are giving us and the public entire satisfaction.'’"—RicHwonp, Va., U. P. Ry. Co. 
“The heat J sufficient and economical.'’—MarLBOROUGH, Mass., Street Ry. Co. 
“We are much pleased with them. and know of no reason why we shall not « continue to use them and 
recommend them to others."—Sr. Louis anp East St. Louis ELectric Ry. 
Equitable Electra, Ry. Construction Co., 416- rng p raonatang Union Building, Phila., Pa. 
. ggins grothore & , 202 Main Street, Buffalo, N 
Electric Merchandise Co., 11 Adams Street, Chicago, il. 
St. Louls Car Co., St. Louls, Mo. 


For Further Information, Address, 
THE BURTON ELECTRIC COMPANY, RICHMOND VA 


ra N YORK BeYIN 








4 











lO-PARK:-ROW,NEW-YORK. 


Opposite Astor Ho 
| H.CHEEVER. trea 


OUSE.) 
7. BUHEEVER oer’ TR 


CS 














“4 W. E. WEATHER-PROOF WIRE. be 


We quote from a letter received from a well-known expert 
regarding recent tests of the leading weather-proof wires now 
on the market: 


We have tested the samples of wire handed us, and make 
the following report, the size of the wire, length of pieces and 
the immersion, being exactly the same in all particulars : 








RESISTANCE OF INSULATION. 


SaMPLe. On IMMERSION. Arrer 24 Hours. 48 Hours. 96 Hours. 144 Hours. 
No. 1, 28,000 megohms, 130,000 ohms, 80,000 ohms, 27,586 ohms, 25,000 ohms. 
a 93 - 960,000 “ 320,000 “ 10,000 “ (363 “ 
- 3g, 7 - 900,000 “ 800,000 “ 500,000 ‘“ 272,727 “* 
" 4 * 65,000 “ 2,856 “ 1,600 “ 1,000 ‘“ 
“cc 5, 3.5 “é 83,000 “é 0 “ce 0 “sé 0 sé 
7. & Rie 7a C** 4,000 “ 1,666 ‘“ ia7i.0C* 


Sample No. 3 is our improved weather-proof wire, and we guarantee it the equal, if 
not the superior, of any other wire of like charaeter. PRIcEs ON APPLICATION. 


WESTERN ELECTRIC COMPANY, CHICACO---NEW YORK. 
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ARC LAMPS FOR INCANDESCENT CIRCUITS. 


THE UNIVER AL ARC LAMPS, These lamps are intended for direct current circuits, giving a steady and ais light, and can be adjusted for circuits 
having a pressure f: AE. yolts, using from eight to nine ape; when burning two in series, the resistance is polled about the chimney at the top of each lamp, within 
which the carbon caine is mewn y thereby rendering any additional resistance unnecessary. 

Electric light stations and owners of isolated” plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 
that it is the best article in the market. 


THE UNIVERSAL THEATRICAL | ARC LAMP, This lamp is manufactured for stage uses, taking the place of the calcium lights, and can be used 
wherever constant direct circuits exist ; it can be easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 


method. Weare prepared to furnish complete outfits at shortest notice ; prices and references on application. 
FOR .PRICES AND FURTHER INFORMATION, APPLY TO 


(THE UNIVERSAL ARG LAMP GO., b> 


Executive Office: 16 AND 18 BROAD STREET. Salesrooms: 49 WEST 22d STREET. 














J. H. McCLEMENT, President. NEW YORK. E. S. MENDELS, General Manager. 
OR TO 
THE ELECTRICAL SUPPLY CO., Chicago, Ill. ST. LOUIS ELECTRICAL SUPPLY ©O., St. Louis, Mo. SOUTHERN ELECTRICAL MFC. & 


UPPLY CO., Limited, New Orleans, La. WALKER & KEPLER, Philadelphia, Pa. PETTINCELL-ANDREWS CcO., Boston, Mass. 


Th Weasrion Connor Dyeamo np Moron Go., of Bautimore, Mp. 


MANUFACTURERS OF 


ELECTRIGAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


-Dymamos for Incandescent Lighting 


SPECIAL FEATURES: 


High Efficiency. 3& Slow Speed, 


For full information and circulars address, 


CHADBOURNE, HAZELTON & CO., 


see Minaya 8.5 


416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADING CITIES, 


INTERNATIONAL ALUMINUM WORKS, 


Manufacturers, under Prof. H. G. Coyle’s Processes, of 
Aluminum Electroplating Solutions and Anodes, 


@ATENIS APPIIND FOR.) 


OOMPLETE OUTFITS FOR ALUMINUM ELECTROPLATING A SPECIALTY. 
County and State Rights Sold. No Royalty. 
SCHUYLER APPARATUS | ccc, sco se7cer seit er or 15.4 
And 86 New Street, Birmingham, England. 
LABORATORY AND SHOW ROOMS, 53 MAIDEN LANE, NEW YORK. 
YOU make a mistake if you don’t buy ELECTRICAL 


SUPPLIES from F. and F., Cleveland, Ohio. 
SEND FOR 


Arc Lighting System, «= | Be. 


MEDICAL BATTERIES, 

WE UNDERSELL ALL. 

ADDRESS, 

Fletcher & Fletcher Electric Co., Cleveland, Ohio. 
Mention this paper if you want bottom prices. 


Daniel W. Baker. Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLA TIN UO M, 


408, 410, 412 and 414 N. J. E.R. Ave., NEWARKH, N. J. 
“atinus in sheet and wire, all sizes, and any degree of hardness, Scrap and native platinum purchased 


DHOUSTHICS. 


A Journal of Engineering, Electricity g4 Chemistry 


MECHANICAL AND MANUFACTURING TRADES. 
Office and Factory: PUBLISHED EVERY FRIDAY. 

















iF YOU WANT THE BEST 
WELLINGTON 


AY Belt Holder 


The sim; chea and 
handiest o = in ones 





W.R.SANTLEY & CO. 


WELLINGTON, O. 























UAL, SUBSCRIPTIONS. Paper. Paper. 
‘TS O Wy N GREAT BRITAIN, IN 5. divine nitind o:a0e Cae ReR ew eeéess a Ste ceR $6 00 $6 00 
MIDDLE 9 |THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free................ 900 8 00 
INDIA,CEYLON,STRAITS SETTLEMENTS,CHINA,JAPAN,&c.,PostFree 1075 9 00 
SUBSCRIPTIONS PAYABLE IN ADVANCE TO 
& Q N N . GEO. CAWLEY, 358 STRAND, LONDON, W. C. 


Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), $2 Main St. 


Anaaene Subscriptions to ‘‘Industries’”’ are received by the Publisher of the 
ELECTRICAL » 13 Park Kow, New York. 
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NEW AND VALUABLE BOOKS 











ELECTRICITY AND 


ELEGTRIGITY AND MAGNETISM. 


Practical Electricity. 
BY W. E. AYRTON. 


\ Laboratory and Lecture Course for first year of Students of Electrical Engineer- 
ine. based on the Practical Definitions of the Electrical Units. Numerous illustrations. 
Cloth. Price, $2.50. 


The A. B. C. of Electricity. 
BY W. H. MEADOWCROFT, 


Giving, in simple language, a general outline of the Science of Electricity. En- 
porsreD BY THomAs A, Eptson. 108 pages. Illustrated. Cloth. Price, 50c. 


Elements of Magnetism and Electricity. 
BY ANGELL. 


With Practical Instructions for the Performance of Experiments and the Construc- 
tion of Cheap Apparatus. Numerous illustrations. Cloth. Price, 60c. 


Electricity in Theory and Practice, or the Ele- 
ments of Electrical Engineering. 
BY Lirut. BRADLEY A. FISKE, U. 8. N. 
Fifth Edition. Cloth. 270 pages. 180 illustrations. Price, $2.50. 


THE TELEPHONE. 


The Telephone. 
BY PROF. A. E. DOLBEAR. 

\n Account of the Phenomena of Electricity, Magnetism and Sound, as involved 
in iis action, with directions for making a Speaking Telephone. Cloth. Illustrated. 
Price, 50c. 

Practical Information for Telephonists. 
BY THOS. D. LOCKWOOD. 
Revised. New Edition, 192.pages. Cloth. Price, $1.00. 


The Electric Telephone. t 
BY PROF. GEO. B. PRESCOTT. 

econd Edition. Revised and a. Contains descriptions of new Telephone 
Inventions and Devices, and includes full descriptions of Hughes’ Induction Balance 
and Sonometer, Boudet’s Medical Microphone, Edison’s Phonograph, Taintor’s Grapho- 
phone, the Metropolitan Telephone Central Station, Simultaneous Telephone Trans- 
mission on the Same Wire, Installation of Telephone Offices, Construction of Telephone 
Lines, Aerial and Underground, The Electric Subways in New York, Long-Distance 
Telephone Lines, and Statistics of the American Bell Telephone Companies. 516 
illustrations. 795 pages. Price, $6.00. 


MISGELLANEOUS. 


Bell Hangers’ Hand-Book. 
BY F. B. BADT. 

For those Engaged in selling, installing or handling Electric Batteries, Electric 
Bells, Elevator, House or Hotel Annunciators, Burglar or Fire Alarms, Electric Gas 
Lighting Apparatus, Electric Heat Regulating Apparatus, etc. 97 illustrations. Cloth. 
Price, $1.00. 

Electric Bells and All About Them. 
BY 8S. R. BOTTONE. 

Giving full details as to the Construction of Batteries, Bells, Pushes, Detectors, etc., 
the Mode of Wiring, Testing, Connecting, Localizing Faults, in fact, directing careful 
attention to every case that can present itself to the Electric Bell Fitter. 100 illustra- 
tions. 196 pages. Cloth. Price, 50c. 

Electro-Magnets. 
BY COUNT DU MONCEL. ° 

Che Determination of the Elements of their Construction. Boards. 122 pages. 


Price, 50c. 
Electricity in Daily Life. 


\ Popular Account of the Science and Application of Electricity to every-day uses. 
ConTENTS.—Electrigity in the Service of Man; The Electric Motor ; The Electric 
Railway ; Lighting ; The Telegraph ; Cable-Laying; Electricity in Warfare—In the 
Houschold—Applied to the Human Body, 120 illustrations. Cloth. Price, $3.00. 


Short Lectures to Electrical Artisans. 
BY J. A. FLEMING. 
A Course of Experimental Lectures delivered to a Practical Audience. 74 illus- 
trations. Cloth. Price, $1.50. 








’ 


The Galvanometer and its Uses. ; 
BY C. H. HASKINS. 
A Manual For Electricians and Students. Fourth Edition. Revised. Morocco. 


Illustrated. Price, $1.50. 
Dictionary of Electrical Words. 
BY PROF. E. J. HOUSTON. 
The words, terms and phrases are invariably followed by a short, concise definition, 
giving the sense in which they are correctly employed. 656 pages. 397 illustrations. 
Cloth. Price, $2.50. 


Induction Coils.—How Made and How Used. 
Boards. Price, 50c. 


Electrical Engineers’ Pocket Book. 
BY H. R. KEMP. 
Modern Rules, Formule, Tables and Data. Leather, Price, $1,75. 


on = 











ITS APPLICATIONS. 


Electrical Measurement and The Calvanometer. 
BY THOMAS D. LOCKWOOD. 
Explaining its Construction and Use. Oloth. Illustrated. Price, $1.50. 


Lectures on The Electro-Magnet. 
BY SILVANUS P. THOMPSON. 
Cloth. Price, $1.00. 


Electric Light Fitting. 
BY J. W. URQUHART. 


A Hand-Book for Working Electrical Engineers, Embodying Practical Notes on 
Installation Management. Numerous illustrations. Cloth. Price, $2.00. 


POWER. 


Electric Motors. 
BY 8. R. BOTTONE. 
A Hand-Book for Amateurs and Practical Men. ITlustrated. Cloth. 132 pages. 
Price, $1.20. 
The Electric Motor and Its Applications. 
BY T. C. MARTIN anv J. WETZLER. 


New and Greatly Enlarged Edition. This timely work is the first American book 
on Electric Motors, and deals exclusively and fully with the modern Electric Motor in 
all its various practical applications. 300 pages. 2765 illustrations. Price, $3.00. 


The Electric Railway of To-day. 
BY H. B. PRINDLE. 
Fully illustrated. Price, 50c. 


The Electric Railway. 
BY FRED H. WHIPPLE. 
259 pages. 117 illustrations. Price, $1.00. 


ELEGTRIG LIGHTING. 


Elements of Electric Lighting. 
BY PHILLIP ATKINSON. 


Including Electric Generation, Measurement, Storage and Distribution. Sixth Edition. 
104 illustrations, 260 pages. Cloth. Price, $1.50. 
The most complete and comprehensive treatise on Electric Lighting ever published; 
giving the latest practical facts with the least amount of technicality and mathematical 
ormuls ; with full treatment of the Dynamo, the Storage Battery and the principles 
of Direct and Alternate Current Lighting. 


Dynamo Tenders’ Hand-Book. 
BY F. B. BADT. 

General rules for the care and operation of electric light installations in simple 
and plain language. Invaluable to dynamo tenders, linemen and others who wish to 
familiarize themselves with the principles underlying the care and operation of electric 
light installations. SEND FoR New Eprrion with Moon.icut ScHEDULE FoR 1891. 

ustrated. Oloth. Price, $1.00. 
Incandescent Wiring Hand-Book. 
BY F. B. BADT.. 


Containing full instructions for Incandescent Wiring, and complete information 
concerning Methods of Running Wires, Location of Safety Devices and Switches, 
Splices, Insulation and Testing for Faults, Wire Gauges, General Electrical Data, Cal- 
culating Size of Wires, Wiring of Fixtures, Elevators, Buildings, Isolated and Central 
Station Plants. New Edition. Illustrated. Cloth. Price, $1.00. 


The Dynamo.—How Made and How Used. 


BY 8S. R. BOTTONE. 
A Book for Amateurs. Sixth Edition. 39 illustrations. 98 pages. Price, $1.00. 


How to Make a Dynamo. 
BY ALFRED CROFTS. 

A Practical Book for Amateurs. Containing Numerous Illustrations and Detailed 
Instructions for constructing a small Dynamo. Third Edition. Revised and Enlarged. 
Cloth. 104 pages. Price, 80c. 

Incandescent Wiring Table. 
And other information for the use of Electric Light Wire Men. Cloth. Price, 76c. 


Incandescent Electric Lighting. 

A Practical Description of the Edison System, to which is added a Description of 
the Edison Electrolytic Meter, and a paper on the Maximum Efficiency of Incandescent 
Lamps. Boards. Price, 60c. 

Alternate Current Machinery. 


BY GISBERT KAPP. 
Illustrated. Boards, Price, 50c. 


Practical Electrical Engineering. 


A complete treatise on the construction and management of Electrical Apparatus 
as used in Electric Lighting and the Electric Transmission of Power. By men eminent 
in their respective departments. To be completed in 18 monthly parts. Sold only by 
subscription. With many hundreds of illustrations. Bach part, 75c. 


Electric Light.—Its Production and Use. 
BY J. W. URQUHART. 
ee See. Rewritten with large additions. Numerous illustrations. Cloth. 








Practical Dynamo Building for Amateurs. 


BY EDWARD WALKER. 
How to Wind for any Output. Numerous illustrations. Boards. Price, 50c. 


Copies of any of the above books, or any electrical work published,. will be mailed to any address, postage prepaid, on receipt of price. 
Remit by Express or Post Office Money Order, Postal Note, Draft or Registered Letter. Address 


ELECTRICAL REVIEW PUBLISHING COMPANY, 


PP. Oo. Box 3329. 


i3 PARE ROW, NEW WORE. 
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IRON CASTINGS FOR ELECTRICAL PURPOSES 


We cast Dynamo Magnets of a special mixture of iron that gives much better electric2" 
results than ordinary castings. Also, small castings for Electrical Work, and castings 
large and small, for all purposes, of finest quality. OUR PRICES ARE LOW. We ru 
four large cupolas constantly, melting about 35 tons daily. Correspondence solicited. 


SESSIONS FOUNDRY CO., Bristol, Conn. 























Porcelain Electrical §upplics and Specialties, 


EMPIRE’ CHINA WORKS, 
1444166 Greene, GREENPOINT, BROOKLYN, BDL. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


CROCKER-WH Saee R 


PERFECTED 
New Tangye Buckeye Automatic Cut-off Engines.) PEO FOS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
25 to 1,000 H. P. LATION—FORGED FIELDS, LET INTO BASE—SELF- 
es are the combined result of long ex OILING BEARINGS — SELF-CENTERING BEARINGS— 

PR atm et de cut-off regulation, and most | ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 

ae revision of all details. They are designed and | ALL POWER PURPOSES. 

j—~ constructed for heavy and continuous duty at medium 
or high rotative speeds. -} = est attainable Economy Acknowledged by the leading Manufacturing 

z. in Steam Consumption and Superior regulation guar Companies to be 
wmmanteed. Self-contained Automatic Cat-off Engines 12 to 20¢ 
F a ta for eres Dynamo Machines a Specialty. Illustrated 
lars, with various data as to practical Steam 
me Construction and performance, free by mail 


Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGHNTS: 











| 





BLEBOTRICALI ooo CrP stil 
SEND FOR ILLUSTRATED CATALOGUE. 
18 & 20 CORTLANDT STREET, NEW YORE. 


+ 
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THE MOST PERFECT MOTOR MADE. 
Estimates ag Big Bat. .- 34 for Electri 










CORRESPONDENCE INVITED. 





W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. ¥. 480-4382 WEST 14TH — —_ YORE. 
W. MH. ROBINSON, 164 Washingtca St., Chicago, Il. Robinson & Cary Company, &. Paul, Miza| & 5. WHEELER, as ony 








INCANDESCENT LAMPS 


To Fit any Socket. 








Even Diffusion of Light 
by Twisted Filament. 








Excelling all others in 
Life, Maintenance of 
Candle-Power and 
Efficiency. 


THE BEST IS 


General Electrical Sup- 
plies of Superior Design 
and Finish. 


From 8 Candle-Power to 
150 Candle-Power and 
any Voltage. 


~ THE GHEAPEST 


Send for Our Catalogue 
of August Ist, 1890. 




















SAW YEHR-MAN ELECTRIC Co. 


- 620 Atlantic Avenue, 510-534 WEST 23d STREET, 217 La Salle Street, 
BOSTON, MASS. we w7 Wok kz. CHICACO, ILL. 
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‘THE 


Electric Telephone. 


A second REVISED and ENLARGED edition 
of 


The Electric Telephone 


By 


PROF, GEORGE B. PRESCOTT, 


has just been published, containing 516 illustra- 
tions and 795 pages of reading matter. The 
new edition contains over 200 illustrated de- 
scriptions of new telephone inventions and 
devices, and includes full descriptions of 








Hughes’ Induction Balance and Sonometer, Boudet’s 
Medical Michrophone, Edison’s Phonograph, 
Tainter’s Graphophone, the Metropolitan Tele- 
phone Central Station, Simultaneous Telephone 
Transmission on the Same Wire, Installation of 
Telephone Offices, Construction of Telephone 
Lines, Aerial and Underground; The Electric Sub- 
ways in New York, Long-Distance Telephone Lines, 
and Statistics of the American Bell Telephone 
Companies. 








Price, S8G.O0O 


SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 








ADDRESS: 


Electrical Review, 


No. 13 PARK ROW, 


P.O. Box 3329. NEVYT WoOokksEz. 








JUST ISSUED FROM THE PRESS 


WHIPPLE’S 


Fiectric, (fas and Street Railway 


FINANGIAL REFERENGE 


DIRECTORY 


For 1890. 





CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 
Systems used, Capacity and Number of Lights in use, Steam Plants, Day Circuits, Kind 
of Wire and Belts used and Financial Standing. 

List of all Isolated Electric Light Plants, with Number and Kind of Lights. 

List of all Gas Companies, with Capital Stock, Officers, Price of Gas and Financial 
Standing, including all Gas Companies operating Electric Light Plants. 

List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 
Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 
Steam, and Financial Standing. 

List of all Telephone Beskenge and Licensed Companies, with Officers and Finan- 
cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agentsin the General Elec- 
trical World. 

Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
Burned, etc. 

Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 


panies, etc. 
HANDSOMELY PRINTED AND BOUND. 


Sent a paid on receipt of $5; with Monthly Corrections, $6; with Confidential 
Rate Sheet, $10 


THE FRED H. WHIPPLE Co., 


NEW YORK OFFICE, 
TEMPLE COURT DETROIT, MICH. 


FIELD ENGINEERING COMPANY, 
CONSULTING AND CONTRACTING ENGINEERS. 


COMPLETE EQUIPMENT OF ELECTRIC STREET RAILWAYS, 
DESIGNING AND CONSTRUCTION OF STATIONS, STEAM AND POWER PLANTS. 


CORRESPONDENCE SOLICITED. 
18 Cortlandt St., Newy York. 


Nos. 5 & 7 Dey St., New York 
and Importers of and Dealers ta 


Manufacturers 
Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Onts & Gang Switches 
Cleats, Rosettes, Moulding, Pins, Oross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered <‘lexible Conducting Gord 
of various sizes for Incandescent Lighting, - 
Spikes, Pole Steps, Lag Screws, Drive Serewa, 
Turn Buckles. Ete 


THE HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 
































No contracted cpenings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
in the East and West. Send for Illustrated Catalogue. 


707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safe Bolte Co.....82 Madi be 
Risdon ied Wo : a Oe isco, "Cal. 
piearne, Cogs a Ce becves ion Ue Duff plocs.. Somer, “Gol. 
“esadien on Broadway, 
Jos. K. Rugg & Co. 107 West Second St. im 
pany. 


harles St., New Orleans, La. 
T. C. Gooch...... 8 Ww est Main, Street Coulevitie, Ky. 
English, Morse & Co. 1221 Union Ave. Kansas City, Mo 


Cee en eeeeereees 


sooner & Guarneey Co... Citzel Beziee, etice. 
AGENTS. 
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FORT WAYNE ELECTRIC COMPANY, 


= FORT WwaYyvynNxzE, IND. =; 


MANUFACTURERS OF THE 


Matery Induction Systeul of Long Distance Tneandescent Lighting 


AND THE 


x6OKKK Wood Automatically Regulating *66K* 
ARC DYNAMO AND LAMPS. 


Main Office, FORT WAYNE, IND. 














oo - : ~ 
: ‘ BRANCH OFFICES: 
NEW YORK, - 115 Broadway. 
PHILADELPHIA, 907 Filbert Street. 
PITTSBURGH, PA., 533 Wood Street. 
CHICAGO, = = 185 Dearborn Street. 


SAN FRANCISCO, 35 New Montgomery Street. 


TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


FORT WAYNE, - _ - - INDIANA. 
BROOKLYN, - - - - NEW YORK. 


























ELECTRICAL ACCUMULATORS. 


Useful and Economical for all Purposes to which Electricity 
is Applicable, such as Propulsion and Lighting of 
Street Cars, Vehicles, Yachts, Etc. 

Central Station and Isolated Lighting, 
Portable Lighting or Power, 
Portable Electric Lanterns, 
Electric Power for Motors, 


Portable Electric Fans for Office, Family % 
and Sick Room. 


Only Clean and Convenient Battery for Surgeons, The “Standard” Instruments for Electric Testing. 


Dentists and Professional Men generally. VOLTMETERS AND AMMETERS FOR 
Manufactured Exclusively under the Patents of CENTRAL STATION, LABORATORY ae BATTERY WORK. 


FAURE, SWAN, SELLON, GRISCOM and others. 














WE GUARANTEE OUR INSTRUMENTS CORRECT, AS EACH INSTRUMENT IS 
CAREFULLY CALIBRATED BEFORE LEAVING THE LABORATORY, AND WE FURTHER 


COMPLETE ELECTRIC LIGHT POWER PLANTS. GUARANTEE TO KEEP THEM IN CALIBRATION IF SENT TO US FOR THAT PURPOSE. 
J TO SUM IT UP. 


OUR “STANDARD” VOLTMETERS AND AMMETERS FILL THE LONG FELT 


THE ACCUMULATOR COMPANY, | sith: Sissizsmsercete tio strat 


44 BROADWAY, NEW YORK. WE SOLICIT YOUR CORRESPONDENCE. 
PHILADELPHIA AGENCY : A SPECIAL LINE OF YOLTMETERS FOR RAILWAY WORK AT LOW FIGURES. 


ELECTRO DYNAMIC COMPANY, 224 Carter Street, Philadelphia, Pa. PRICES QUOTED ON APPLICATION. 
CHICAGO AGENCY: 239 La Salle St. | SAN FRANCISCO AGENCY: 220 Sutter St. 
, BOSTON AGENCY: HOLTZER-CABOT ELECTRIC COMPANY, I! 1 Arch St. STANDARD ELECTRIC SUPPLY C0, 


PROVIDENCE AGENCY: SWARTS & GANNETT, Swarts Building. 180 SUMMER STREET, BOSTON, MASS., SOLE AGENTS. 
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DETROIT UG TRI aL WORKS 








‘The Rae Fillectric Hailwes Syste ns. 
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The Only ria Employing a Tar lain of Large Horse-Power, vi fosvess = — both Axles. 


STATIONARY MOTORS OF ALI. SIZES. 


ena FoR [427 to 1457 WOODWARD AVENUE, DETROIT. 





— — THE — 


Empire City Electric Co. 


16 and 17 DEY STREET, 





——NEW YORK.—=——_ 














Cut-Outs and Rosettes. 
SSB 














Main LineiBranch Blocks. 














PRICES ON APPLICATION. 








¢ SERLIN TRON ‘BRIDGE CO. 








The above illustration is taken direct from a photograph of an IRON 
ROOF BUILT BY US for the PROVIDENCE GAS CO., at Providence, R. I. 
The roof is built ENTIRELY OF IRON-—iron trusses, iron purlins, covered 
with corrugated iron. There is not a particle of woodwork anywhere 
about the roof, thus making it ABSOLUTELY FIRE-PROOF. Notice that 
along the peak of the roof there is a corrugated iron ventilator, with iron 
shutters opening and closing by cords from the floor, thus securing 
perfect ventilation. SEND FOR ILLUSTRATED CATALOCUE. 


OFFICE AND WORKS, EAST BERLIN, CONN. 


AGENCIES: 


Wm. wagemm Lo Tex. M. B. mane peteryctes, Miss. 
. Stearns, Omaha, Neb. . Rawn, Dayton, Ohio. 


A. B. C. OF ELECTRICITY. 


BY WM. H. MEADOWCROFT, 
giving, in simple language, a general outline of the science 
of electricity. 
Endorsed by “THOs. A. BDISON. 
PRICE, 50 CENTS. 
108 pages, illustrated, cloth. Sent, postpaid, to any 
address on receipt of price. 


ELECTRICAL REVIEW, 
P. O. Box 3329. 13 Park Row, New York. 
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TO INVENTORS: 


The Electrical Review Patent Bureau 


Conducts a General Soliciting Business, and is prepared to do thoroughly first-class work 








in procuring patents in the United States and all foreign countries. 


THE MANACER OF THE BUREAU 





has had the advantage of a wide experience with electrical inventions, formerly in the 
Examining Corps of the Patent Office, where he was detailed to examine electrical inven- 
tions, and for the past three years as an active practitioner. 

Correspondence is strictly confidential, and any readers of this journal who may desire 
any information relating to patents need have no hesitation in addressing the Patent 
Bureau. 

Our aim is to give prompt and efficient assistance to inventors at moderate rates. 
We are gratified to be able to say that the Bureau enjoys the highest esteem of all inventors 
who have hitherto invited it to take charge of their patent interests. 


REPORTS UPON PATENTABILITY OF INVENTIONS; INVESTIGATIONS OF QUES- 


TIONS OF INFRINGEMENT or VALIDITY OF PATENTS ALREADY ISSUED; PROSE- 


CUTION OF APPLICATIONS; EXPERT ADVICE IN RESPECT OF INVENTIONS, and 


all business relating to or depending upon patents is carefully attended to. 


ELECTRICAL 
INVENTIONS 


In this rapidly growing art, where inventors are constantly treading upon one another’s 


re a Special Feature. 


heels, it is dangerous to defer steps to protect a patentable idea. 


All communications should be addressed to the 
MANACER OF PATENT BUREAU, 
Electrical Review, 


13 Park Row, New York. 
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| THOMSON-HOUSTON ELECTRIC CO. 


MANUFACTURER OF 


DYNAMOS, LAMPS, TRANSFORMERS, - 


AND ALL NECESSARY APPLIANCES FOR 


INCANDESCENT LIGHTING 
BY ALTERNATING CURRENT. 

















, ' . ae =a 
After Careful Inwestigation and Competition the THOMSON: 
HOUSTON SYS’TEM wvas adopted by the 


UNITED STATES GOVERNMENT 


For Lighting Officers’ Quarters and Public Buildings at the Navy Yard, Mare Island. 








For Catalogues and Information, Address, 


| TNOMSON-HOUSTON ELEGTRIG GO., 


620 Atlantic Avenue, Boston, M ° 
4 ’ » Mass. 148 Michigan Avenue, Chicago, ° 
05 Sibley Street, St. Paul, Minn. Wall and Loyd Streets, on a ‘Ge. 






115 

ro Rant dnivs. & New York City. 215 West Fourth Street, Cincinnati, O. 
206 Fes rect, Sam Francisco, Cal. 1383 F Street, Washington, D.C. _ 

8 » Portland, Ore. New Kirk Building, Syracuse, N. Y. 





3 
1 New York Life Building, Kansas City, Mo. os 509 Arch St., Philadelphia, Pa. 
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This new sensitive drill embodies 
principles not found in other tools of 
its class, is simpler in construction 
and more effective in operation than 
any sensitive drill in the market. 

The speed of the drill spindle can 
be inereased or diminished in- 
stantly, or the motion reversed 
without stopping the machine or 
shifting belts. 

More or less driving power 
can be applied to the drill spindle, as 
the size of the drill or the nature of 


BaRNES’ New SENSITIVE DRILL 


Speed, from 0 to 1600 revolutions without stopping the machine or shifting belts. / 


ment, and in effectiveness of opera- 
tion, on account of the variation of 
speed and power being so completely 
under the control of the operator, 
whereby all the adjustments are made 
with the least possible loss of time. 
It is smooth and almost noiseless in 
operation, and entirely free from the 
vibratory motion commonly found in 
drills of this class, where the spindle 
is driven by belt. 

Sold subject to trial, with single or 
multiple spindle. Send for Catalogue. 


the work may demand. 
We claim for this drill superiority 
‘ both in simplicity of construction, 
(| sSwhich renders it less liable to derange- 


W. F. & Jno. Barnes Co. 
ROCKFORD, ILL. 
Address, No. 419Ruby Street. 














——————.., 








I3 EPARTMENT 









FOR ESTIMATES 


Send 








ELECTRICALENGRAVING, A SPECIALTY. ; 


OF CATALOGUE & 
Or EVERY DESCRIPTION. 


OF EX:NGRAVING, | 


ELECTRICAL TVGRAVING, 











NEW ELECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES |PRACTICAL ELECTRICS. 
AND DEFINITIONS. A UNIVERSAL HANDY BOOK 


Designed for the Use of Engineering ON 
Students and Practical Men. Everyday Electrical Matters, 
BY INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
ww. PERREN MAYCOcE. CELLS, CARBONS, Etc., Ete. 


TOGETHER WITH 
A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 


The Rules and Regulations to be observed 
in Electrical Installation Work. 





PRICE, - a - 60 CENTS. PRICE, - - - 75 CENTS, 








EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSIOS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DHETAIL 
AND EXPLAINS EXPHRIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 


PRICE, - ba - - $4 00. 


MODERN VIEWS 
oO 


E 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 





PRICE, - : - = $2 00, 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTRICAL REWViIEwv, 
13 PARK ROW, NEW YORK. 


P. O. Box 3329. 





Weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRISB 


TRG, PA. 





Luke 


iDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENGINES. 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. W. R. Fleming & Co., 174 Fulton Street. 
New England Office, Messrs. John Post, Jr., & Co., 70 Kilby St., Boston, 
Baltimore Office, Messrs. Thomas K, Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 





CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


Ss & Pot TreeEe, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 











| 
| 


| 


THE BILLINGS & SPENCER CO. HARTFORD CONN. 


MANUFACTURER 


STANDARD MACHINE WRENCHES 


DROP FORGED OF 
Bee STEEL 


INI6 SIZES. 


. 


TAKING NUTS FOR4ZINCH UPTO AND 





t 


So 


“ela 
aby 


ad 


wy 


INCLUDING NUTS FOR | INCH BOLT 





NO SKILLED ENGINEER. 


The Shipman Automatic Steam Engine. 
1, 2, 4, 6 and 8 horse-power Stationary and Marine. 





SEND FOR CATALOGUE. 


The automatic action of fuel and water sup- 
ply and unvarying speed of the SHIPMAN 
make it the most desirable power for small 
ISOLATED ELECTRIC PLANTS on the market, 
and we desire to call the particular attention 
of prospective users of Dynamos, either for 
lighting or electroplating, to our engine. 


Sr. Paut, Miny., 

SHipman Enarnz Co., December 29, 1888. 

Gentlemen : Replying to yours of the 18th, would 

say that I am very much pleased with the working of 

my engine (2 horse-power). Have run two eight-light 

incandescent dynamos, one of two lights, printing 

press, grindstone, emery wheel, and No. 6 Barnes 

engine lathe, with 60 pounds steam, engine running 

875 revolutions per minute. Boiler st very freely 
and engine runs without noise. 

Respectfully, 
A. M. P. COWLEY. 





SHIPrMaanmnw ENGINE CoO:-; 


236 Summer Street, 


BOSTON, MASS. 





*<{ JULIEN STORAGE BATTERIES be 


MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 


FOR BATTERIES, ADDRESS THE COMPANY, 


926 Drexel Building, Philadelphia, Pa. 
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CLEVHLAND, 


NATIONAL CAREON CQ 


MANUFACTURERS OF 


OHTO. 








ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 





JOHN STEPHENSON COMPANY 


BmIMiITED, 


+ NEW+YORK. © 


Street Cars 








FOR 








Bliectric Motors. 





“CS. & CGC.” 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
Thus making the most com- 


shaft. 
pact and efficient form of 


that can possibly be devised. 








machine 


One-cighth horse-power to 50 horse- <2 4a 


power in stock. 





OVER (0 000 MOTORS IN ACTUAL OPERATION. = 





ELECTRIC MoT TORS. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
MOTORS = HOISTS = MINING TRAMWAYS. 


— Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 














New England Office, 63 Oliver Street, Boston. 
Philadelphia “38 South Fourth Street. 
Chicago Phenix Building. 


“C. & C.” ELECTRIC MOTOR COMPANY, 


402 & 404:-Greenwich Street, NWew Work. 





ELECTRICAL MEASUREMENT 


Instruments and Batteries of 





the Very Highest Grade. 

_ Presision and Constancy, Quality and Finish 
the Best in the World. 
Catalogue of Standard Test Instru- 
ments furnished upon application. 

14 THE E. S. ee 4 CO0., 
Gano 7 Dey St., New Youa. 





«Something New! The most useful 

One, two, three, and D patented improve- 
four spindle drills for ment indrillpresses 
light work a for years is applied. 


SENSITIVE 


Spindles driven { 
th single, endless Bu y the latest and 


its. Large —s best. Special ma- 
illeys, tighteneran vr ~ ~s to order. 
: ogee of fine 

















Dwight Shite Machin Co, | 


HARTFORD, CONN. 


STRAR DER $2 co. 
FULTON 


coe aetiee™ 
SPEAKING O TUBES, WHISTLES, 
Klectria und Mechanical Bells. 
FACTORY, 
De Ealb Ave., 


BROOKLYN. 
Send for Illustrated 
Catalogue. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 


Telegraph and Telephone Supplies, 
No, 1408 Penna. Avenue, 
Opp. Willard’s Hotel. WASHINGTON, D. 6. 

















THE VWwHsSTON STANDARD 


VOLTMETERS ” AEE; 





These instruments are the meet + conniata, reliable and sensitive, 
A large variety of ranges to meet the 


ever offered, 


Address, 


rtable instrument 


ents of all kinds of work. 


SEND FOR ILLUSTRATED CATALOGUE. 


WESTON ELECTRICAL INSTRUMENT GO. 


Office and Factory 114 & 116 William St., 


NEWARK, N. J. 





“The Eke Hany dTe-Day’ 


— BY — 


=x. BB. PRINDYDLE, 


OF BOSTON. 


HANDSOMELY ILLUSTRATED. 


THE SUBJECT POPULARLY TREATED. 











An Able and Interesting and Timely 
Publication. 





PRICE, 50 CENTS. 


ADDRESS: 





ELECTRICAL REVIEW, 


13 Park Row, New York. 








ELECTRICAL REVIEW February 14, 1991 


eee 
——= 


%+#— EDISON 
GENERAL ELEGTRIG GO’S 


SYSTEM OF ARC LIGHTING 



























EDISON GENERAL ELECTRIC COMPANY’S 50 LIGHT ARC DYNAMO. 


THE GENERATOR, 
EXGELLENT IN ELEGTRIGAL DESIGN. 


Simple and Strong Mechanically. 
Large, Well Balanced, Well Ventilated Armature. : 
Sectional Field Windings. 


Regulation Automatic, Regulator Simple and on the Machine. 
No Extra Circuits, No Wall Resistance. 


ARC LAMPS, 


I NEW IN DESIGN. K- 


1,200 and 2,000 Candle-Power. Lamps for 7 or 14 hours Continuous Burning as Desired. 
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ADDRESS NEAREST DISTRICT OFFICE. 


MAIN DISTRICT OFFICES: 


| PACIFIC COAST DISTRICT, EDISON BUILDING, | 12 BUSH ST., SAN FRANCISCO, CAL 





CANADIAN DISTRICT, BANK OF COMMERCE BUILDING, TORONTO, CAN. 
CENTRAL DISTRICT, RIALTO BUILDING, CHICAGO, ILL. 

EASTERN DISTRICT, EDISON BUILDING, BROAD STREET, NEW YORK. 
NEW ENGLAND DISTRICT, 38 PEARL STREET, BOSTON, MASS. 


PACIFIC NORTHWEST DISTRICT, FLEISCHNER BUILDING, PORTLAND, ORE. 
| ROCKY MOUNTAIN DISTRICT, MASONIC BUILDING, DENVER, COLO. 
SOUTHERN DISTRICT, 10 DECATUR STREET, ATLANTA, GA. 
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bruary 14, 1891 


ELECTRICAL REVIEW ix 








“BacTmG 
DAILY LIFE’ 


A POPULAR AGGOUNT 


OF THE —— 


APPLICATIONS or ELECTRICITY 
TO EVERY DAY USES. 





























TASTEFULLY BOUND XK 








AND 


S€  HANDSOMELY ILLUSTRATED. 











A HANDSOME HOLIDAY CIFT 
BOOK for the Electrical Fraternity to pre- 
sent to their friends orto buy for themselves. 











PRICE, $3.00. 











Address, 


ELECTRICAL REVIEW PUBLISHING CO, 


13 Park Row. New York. 


THE EVANS FRICTION CONE CO., 


85 Water Street, Boston. 
a) Send for Catalogue D, 
‘for full particulars of 


a the 
EVANS SYSTEM 


—oOo FF — 








Send for Catalogue C, for in- ~@j 
formation in regard to the 


EVAN Ss 


FRICTION CONES 





Evans Friction Cones. 





New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined vera of long 
nce ie automatic ow t-off regulation, and oo 
careful revision of all details. The ay are designed a na 
cted for heavy and continuous du me oy) ene 
r high rotative pape. Highest attainable Econo: 
. in Steam Con ——- rior regulation gu 4 
wapanteed. Self-contained Automatic Ca t-of eee . 38 AJ fe | 

a Lt for tage Qe ty es ae “y 

data as +4 tical ‘Steam 


ion e Construction and perfo suanie, 
Address BUCKEYE ENGINE CO., Salem, aon 


SALES AGHNTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


W. H. ROBINSON, 154 Washington St., Chicago, Ill. Robinson & Cary Company, &. Paul, Mins 


@ Porcelain Electrical Supplies and Specialties, 













In Use, Over 2,600. 








EMPIRE CHINA WORKS, 
1166 Gree S, GREENPOINT, BROOKLT, D2, 


Our Ware is HARD PORCELAIN, the + ¥ and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 











WELLINGTON 


kW Belt Holder 


The simplk cheay ant 
handiest device in = 


VENTILATING FANS OF EVERY DESCRIPTION. 









W.R.SANTLEY & CO. 


WELLINGTON, O. 





D. H. KULP, Patterns, 
LANCASTER, Models, MANUFACTURER OF ALL KINDS OF 
Drawings, |p ——— ©) for 


TEP 
SPRiy. FLAT STEEL ttt 
A at Paina 


sFEO" “ALAN SON | Ghe 


240 & 242 W. 29" ST. NEW-YORK 











BUIBOTRICALI: OTN hy 
SEND FOR ILLUSTRATED CATALOGUE. 
18 & 20 CORTLANDT STREET, NEW YORE. 








Writing for Catalogues, Information or Prices, YOU 


WHE WILL CONFER A FAVOR on both the ADVERTISER 
and the PUBLISHER by mentioning the fact that you - 


saw the advertisement in the HLECTRICAL REVIEW. 
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CENTRAL ELECTRIC CO. | 








General Deatiers im 


ELEGTRIGAL SUPPLIES. 














CENERAL WESTERN ACCENTS FOR | Ss : = - 4 
SIMPLICITY. SELF CONTANE) 


we N /> Begs Stel Y/THe JOHN T.NOVE MFC CO, BUFFALO. Wy 


SK | FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louls — Omaha, Denver, St.Paul 
a ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 
ye — _. 
a 
“a 
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THADE MAR 








IMPROVED + CANDEE + WIRES. 


Thewe Wee are so well known to the Trade that CONVINCING a — nts are not necessary. 


po knows what they are. R... orders to us when want the ¢ reatest moisture & nd 
uel an r the King of f Weative greet Wines siesta 


CENTRAL ELECTRIC CO,, 118 #118 Franti st, | 


CHICAGO. 
CONNECTED BY PRIVATE WIRE WITH POSTAL Oe CABLE CO, 


POND ENGINEERING. CO., SPECIALTIES 


ENGINEERS AND CONTRACTORS. ——_ 
complete Steam Plants for Electric Light and Power. 
Eng 


, Boilers, Furnaces, G Heaters, Pu In Pipe Work, Belting d 
sia with special referenco tothe Fe an my Ra a, ne 
ended Experience Enables us to Gua » Gattofaetio m, Send for ies Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS "CITY, OMAHA, DALLAS AND SEATTLE. 
a 


NEW S| ood CO., incandescent Lamps. =— 

























MANUFACTURERS 0 


BRAIDING MACHINERY === Arc Lamps. 


FOR COVERING 


i sane _BELL-HANGERS’ MATERIALS. 


TELEPHONE 


OPO " ALEYANDER, BARNEY ® CHIH, 


5s BRAIDERS | 
 FORCOVERING CABLES, | TELEPHONE BUILDING, 


sug Dost” 90) Cortlandt Street, NEW YORK, 


WINDERS, 

















comiwitnes Te CROCKER-WHEELER 
r Taping Machines, PERFECTED = 
¥ ving MIOTONnS. 
Cabling Machines, | very s.ow sPEED—FULL POWER—PERFECT REGU- 





LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 


< Measuring Machines, | ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 


ALL POWER PURPOSES. 
owledged by the leading Manufacturing 


== Stranding Machin, |“ Cael 


THE MOST PERFECT MOTOR MADE. = 

Estima sand Plans Tuvatened for Electri c 

CORRESPONDENCE INVITED. 
oe WEST 14TH ee NEW YORE. 


[a oe Ce wt 


THE HOLT ZER~GABOT ELEGTRIG COMPANY 


MANUFACTURERS OF 


ALL Kinps o— ELECTRICAL SUPPLIES, 


OFFICE: Se FACTORY: 
111 ARCH STREET, BOSTON. BROOKLINE, MASS. 








FINE CASTINGS & SPHOLALTY.| 
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HEISLER SYSTEM LONG DISTANCE SERIES INCANDESCENT ELECTRIC LIGHTING 


Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 
UNEHIQUALLED FOR DISTRIBUTION OVER WIDE AREAS. 

















Specially adapted for Street, Commercial and General I]lumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability and Financial Success fully Demonstrated, Plan 
of Wiring the Simplest, Cheapest and Most Efficient. Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 





SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 


The Special” Gethins Battery, 


FOR CHARGING STORACE CELLS. 
Manufactured by the Gethins Electrical Manufacturing Gompany, 














market a G battery which is wapuapaeses Sus for 
same, thus enabling any person to handle the bat 
practicable because 
aera po aleotrie yi 
portant and aaalied ap application of the —s wi 
Attention is called to the following testimonial 


Dear Sir: Your favor of yesterday 4 
than ee nee with it, and it is the only ‘ 





PATENTED NOVEMBER if, 1888. 


” at the ha time which we consider satisfactory for such work. 
‘our or five months, and we find tha’ yA of the cells connected with a 15 ‘‘M” accumulator storage battery will give wae power to run our machine 


620 ATLANTIC AVENUE, BOSTON, MASS. 


Antici «ig unlimited uses to which storage batteries can be applied, the Gethins Electrical Manufacturing Com 
the purpose of charging 
The aos for t ~ y meeps of these batteries in connection with n eloctre pa for motive purposes, where pemaane chemical batteries or dynamos’ are im- 


< penne and Jabor involved, or 
os and various other a) yep 


y has perfected and placed on the 


storage cells at a minimum cost, and whic involves me no trouble in the use of the 


rate sewing machines, ro fans, 


lant— —is vast. They are already 
ouse, Office and factory. A 


and the d for able purposes in the’ 
e tarnishing © of culate for running small condis- power lights. 


ce from an elec’ 





Boston, Sept. 11, 1890. 


the battery which we are using, race Ve say ay that it is Goteg et Ge oe {oo you yon eal. We are ++ 
using this battery for 


B. M. Meservey, General Manager Gethins sy eects Co., 620 Atlantic Avenue, Bosto 


With great success. We should advise all persons having occasion to use vity —_—S in connection with their storage battery to use yours by all means, as it is 
surely the most economical and gives the best satisfaction of any which we have ont 
We are, yours very truly, EW ia ENGLAND PHONOGRAPH CO., by Ava. N. Sampson, General Manager. 
Price of Battery per cell, ready for shipment..................+++.-++ $1.35 | oie of Battery per cell, with chemicals, ready for shipment. . .-$1.80 


The Gethins Electrical Manufacturing Company is further prepared to furnish the best adapted storage cells and motors to those desiring the ‘complete outfit 
for motive purposes, and also the most economical and effective ees cells for electric lightin, “4 


SEND FOR OUR CIRCULARS. 





Flectre Light Fitting. 


} Hand-book for Working Electrical Engineers, 
EMGODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 








By JOHN W. URQUHART. 





Chapter I. Central Station Work. 


Chapter II. Localizing Dynamo Faults, and Observations Respect- 
ing Accumulators. 


Chapter III, Switchboard and Testing Work. 
Chapter IV. Are Light Wiring and Fitting. 

Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Incandescent Lighting of Ships. 


Chapter VIL Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


Price, #2.00. 
SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 


ELECTRICAL REVIEW, 
13 Park Row, 





P. 0. Box 3829, NEW YORK. 





PRACTICAL WORKS. 


BY ROBERT CRIMSHAW, M.E. 


STEAM ENGINE, STEAM BOILER, PUMPS, ET¢. 


STEAM ENGINE CATECHISM. 





U. S. GOVERNMENT ENDORSEMENT. 
Navy Department, Burgav or STeamM rr 
WasHINGTON, D. C., Nov. 16, 1888. 
I am of the opinion that for the practical instruction of engineers, students and youn engi- 


neers, they are of great value, besides containing many points of use to those older in the profession. 
(Signed) G. W. Me.vitie, Engineer in Chief, U.S. A. 





STEAM BOILER CATECHISM. 


The most practical, complete and cheapest work on the subject. 


PUMP CATECHISM. 





One of the most useful manuals for the pump runner and user, containing infor- 
mation that can be had in no other shape or place. 


PREPARING FOR INDICATION. 





Gives complete instruction how to get everything in readiness for indicating an 
engine, and should be in the hands of every engineer. 


ENGINEERS’ HOURLY LOG BOOK. 





By the use of this book the engineer’s work will be rendered more intelligent and 
be subject to better supervision. 





Copies of any of the above books will be promptly mailed, POSTAGE PREPAID, 
to any address in the world, on receipt of price. Remit by Express or Post Office Money 
Order, Postal Note, Draft or Registered Letter. 


ADDRESS: 


ELEGTRIGAL REVIEW, 


{3 PARK ROW, New York. 
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CROSEY ELECTRIC COMPANY. 


PRINCIPAL OFFICE, 


87 & 89 SOUTH FIFTH AVENUE, NEW YORK, = 


> GROSBY DRY BATTERIES | 


FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER. 


NEAT, = — CLEAN. — EFFECTIVE. — SIMPLE. — COMPACT, — PORTABLE, 



































IT IS THE BEST ON THE MARKET. IT IS NOT AFFECTED BY TEMPERATURE. 
IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT IS SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORK, MEDICAL PURPOSES. 








PATENTED, JULY 2, (889. 


THE HUSSEY 


The Only Blue Stone Battery that can 


BLUE STONE. 


Can be completely recharged without 


ismounting. 
be used for open circuit work. dismounting 
No Deposit of Copper on Zinc. 
No Consumption of Blue Stone when 
Gives 10 Times the Current of Any. 
not in use. 
For Running Motors. 


For Charging Storage Batteries, Run- For All Uses. 


THIS IMPROVEMENT CAN BE AP- 
PLIED TO ALL FORMS OF BLUE 
STONE JARS AT PRESENT IN USE. 


THE DUPLEX. | THE ECLIPSE. 


aing Sewing Machines, Small Incandes- 
cent Lamps, Fans, Dental Machines, 
Telegraphing. 











Its two cells occupy only the space of one, | Intended for Close Circuit Work. 
thereby giving a voltage in the space of one Will Not Polarize. 
cell, equal to that obtained by any other two | Pure Water only Necessary to Charge It. 


The Simplest and Cleanest Close 


ee oe ae. Circuit Battery in the World. 


For Housework, | No Fumes. 
Bells, | No Odor. 
Burglar Alarms, | For Small Motors. 
Etc. | Small Lamps. 


No Climbing Salts. 
Always Clean. 


For Doctors’ and 
Dentists’ Use. 
Induction Coils, Etc., 
Large Zinc Surface. and all purposes 
Is rapidly taking the | where a Constant 
place of all other | Currentis required — & 
Open Circuit Liq- | for continuous or \ 4 
uid Batteries. intermittent work. 


Recuperates Quickly. 
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